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^iS^^T-i-. gg^b^;*-:^. ^ib^^^iS':^, ^<b;^x, ^Yb^^-iS'^v, ^<b7-/nf!>A 25. 

I it 2 9 0 1 
[ 2 9 1 ] 

^«-f-5;=^7^ 3/ r^J. WE;fc^«?&-y-:/-fe 5, h ^ JL o |^ »f U >- - L T 
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im^m. 2 9 2 } 

^ 2 9 0 

111*35 2 9 3 1 
[ ai*3g 2 9 4 1 

l&IBM^faitT'D-fe:;^^?, o-/W-<-;;^©:/n-fe;^^^tP. ft * ^ 2 9 3 IB ® * 
[ fi*JS 2 9 5 1 

MS«IB:cD:*:^«?&d5. ^4^ttT-$>S. ft 2 9 o jcfB«ro;&-&„ 

2 9 6 1 

-r5.tt*^291fc|5^<0>^j5fe„ 
[ if 2 9 7 1 

[ 0 0 O 1 1 

^®»lSA;i5^©^TS^^ffiLTV^^. 2 0 0 2<^1 ^ 2 5 B # It ^ H #ff ffl 
®^lO/ 0 5 7 , 3 9 4 ^^ 2 O 0 2^ 1 ^ 2 5 P #lt^l^H5)-»J#fFtHil^ 6 0 / 3 5 
1, 691-^, 2 O 0 2 ^ 3 ^ 2 9 0 ^ttt7f£H5>W#fFai®^ 6 0 / 3 6 8 . 8 3 2-^ 
2 0 0 2 ^ 7^ 3 1 0<^tt3|eHr»f«i|#fffflJH^6 0/4 O O. 2 8 9 , 2 0 0 2 ^11 
^ 1 9 B#tt BH5>^4#fFtbJRS 6 0 / 4 2 7 . 6 4 2 ^ -f 5 « 3fe « =^ 3fe 3S i" S t><?5 

:it=: % W <D g 

[ W:i:S^Rl 
[ 0 O O 2 1 

>^ W (7> 

olating network) ^> « ^ $ tt S ^ IK ^ « *S . ^ ® ^ S ^SF ^ ^ *5 V^ T , ^ 

Sr^^-r 5 >t Ji?)tC. laS:^^:?' n -fe (> ^ 4 0 0 t:) i)^ ^i-W t ^ f\, ^ 

[ 5^ ft?* b J; 5 S II jS 1 
[ 0 0 0 3 1 

. ^^ i o T . ^<^M5t«:^^5'^7*cf-fe:;^ fclS^^n. ^ O ffi ^ « «'J 5g fF ^ b # 
[^aSrft?8t!:^S fc feo^^l 
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[ 0 0 0 4 1 

<o^mi±m<om<Dmmm=^^i^ ^ t vxmm-ri>. ^mu ^ ^ ^ > ~ ^ ^ ^ ti u~ 

[ 0 0 0 5 ] 

^J^S =Sr#tt5 <!: lc# p^iS^ttt. * -t ^ =^ ^ V^ T L * |^ X H: * ^ - 
© |g tci T # f -5 r i: /j: 

[ 0 0 0 6 1 

T/*i^^-/H±, (<^ 3 0 0TC) l-THii^*:S«-±-C-:>-y fe^^ffiS^i^^ii: 

m^-r i> ^ t x^x . ±mmi&Rxj^^i^ ^~yu<omiKit&vim^ii^fSi±-r ^ 

[ 0 0 0 7 ] " 
[ 0 0 0 8 ] 

n?>^t. (ii) m 1 <ommmm±iz. ^^^m^ h,tzm^i^i- y n^umRv^m^^m 
itn^^m-r^^ un) ^ ^^nm> :l t . ru Hv) m 2 (Dmm^mi:^^ ^ 
m^^^tj^ 2 (omuun^mm^i <om^ui^ tm^^^^ 'tfx.\^ a-^x^ iRv^m 2. 
'^^m's^mt^u ^ -Y tm.^m\^mm\.x^.-^•^m\^^ ^ ^ t . ^^^i-s. ±mm.m^v> 

[ 0 0 0 9 ] 

(ii) m 1 cD^«ttjij,{ciaB^*T,/c. yn^mRnnmrnmu 

(ill) y^ir, StJt (iv) m 2 C7>^«14® =^*-r5S«tr-&tp» 2 ©X«■*t3|E^, 

[0010] 



30 



40 
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-/KOJ: p;Sr^3t^iSr^tf^tdJ-C#S„ ^Jfc^Jtt. " flii 5 v^ « ^ JS /j^ if © ^ Jg 

^^:/S:^tf::i:;d5-C#5, ^3t^Jtt*fc. ^ = A S # ^ Jg ^ . 

I 0 0 1 1 1 

^«^JlSr#;t5, ^^«aEf^ffl?S:*-rM«:«{4. x « . ^ fe S . 
I O O 1 2 J 

-**s?^^T?«:. ^^Sfi, y V ^ v^mn^^tt, ^^mmm\±. mit^vi-^^ 

[00131 
[00141 

BuiEM 1 (omuun<oc>^< i:1>-a5i^^ia$-fr5<^^c + :9■Kv^)a^(cTMlB0l©3- 

[00151 
[00161 

5 n 8 0 n m©^Ho-:hy ^i^^Sr^tfo ^mmMmtD-mWiX ^i . mJSL^m 
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W:^ H rcm%&-r / m^f-U^i^. ^{tf-^y. ®^t2^/p=i = ^> A . gg^kiSiB. mit^:^^^ 

[001 71 
I 0 O 1 8 1 

'fc < t 4> 15 6 0 % Sr iS iS ^ * 5 . - - - - 

[00191 

~mmmm\^ xitti. m 1 Rx^m 2 <DS$t^n<o -^r ^ ^ya. mmm (^>5v^«:* 

i^-^tfo {Ik «^ tJ: J: 3^ , ^ 1 2fc ^ 2 © S** o 5 '> < t t> - * tt . * U < 3t 
I 0 0 2 0 1 

[0021] 

5 i 7 fcH 1 ^^t^m 2 ©S;H-trS'a- ^-a:5 i ir . ^ ^ L # 5 „ -HiSJ^^-CB:. sSffiSg 
-a--r^^7^s':7'«, t(^FBUcM«®5rEgr5c:i:{c:J;o-CB(jlEmiSO!02<Z)*«tt® 
$r«ia-&*>* 5 r t Sr-a-^ ^ivtcJcoT, «ia-&fc*fc«. MIB !7 *s MIB^ ^ ^ 

So 

[ 0 0 2 2 1 

^ / ia^$*;is|-^*m LT. ^-S-^m.\^f^^ y ^=i'Vi'^^li^^^ ^ ^y- y-zT ^ ta IB 9) ►) ' 
[ 0 0 2 3 1 
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m. &Of|5iBB 1 2 »mft^rJE«i:®^fl<)|ig|»!^5 J: 5 icffig^ixfc!? -fir, i: 

[ 0 0 2 4 ] 

¥*&tStS*?)5 nm~Si«)8 0-n mv- *> S-VA t± .U- *^ T'O n 10 
m~Si& 4 0 n m <0 ^ Sr -gr tf w t -Q ^ -5 * - ffi 3l S fc^ y 

= ;«-:;^. K^t^^-^^^, K Ik ^ -'p . Wtit:^^. mit^- jp \f <> ^ . X tt 1 ox <o 
= ;<nv'r->'. ^^av-T^V, fc ^ V a — /U j^i if © ^ 3t jW ^ tf r. T? t 

^^J^ J^i < i t> 1 oSr-g^tf . 
[ 0 0 2 5 1 

t> iSi^l 6 0 %Sr@® $ * S. 
[ 0 0 2 6 1 

. e^Tffos, —mmmm-oit. m^mm<o{p-fj: < t h i^tt. w ^•i^!^ A;^xK^bifes■ 
tu-So ^*^Jlctt:, 3i ^ ffl -5 w t *s -e t , S K ^ <k 7" n -fe ^ ?r iSt S? i "T 30 
[ 0 0 2 7 1 

m<ommMm-r^ii. m iRxj^m2 <o.m^ti:mtt(o 5 *>'>'i < t » u < ^tsia 

[ 0 0 2 8 1 

mKKM^^ii^. mommiBmx'ii, -f- y m.=¥-mnti. mi 5 o'c*«©ia«T'!K y y 

[ 0 0 2 9 1 

y 5 n m~i^ 8 0 n m(D5p*&igigSr;ft.<S«t^5r-^tf. SK^i 

m> SS^b^' ViJ'xxi', Wtit-^^. K<b7Vi?>. m^b^' :^i5'/p. g^^bx/vtf A, so 
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1 ^ *t !pf tt. =¥f-V^:^, ->T->', XJ 'yT ^ y ^ xi T ~ ^ SU^/Xttfci — 
-v/i if O^Jfej^ISr-^tp t iiJTt 6„ ^JtiSIH:, -5 V^ Hffi O ^ JS if 05 ^ Jg ;^ 

fi-U^ftS^^JR^*^© 5 ^©iJ^'tC < i 1 o^-^tf i i: dstf # 5. ^ gE^ggSfe© - 
[ 0 0 3 0 ] 

* y ^ ^ w ix 7 ^ i^— h 5 v « # y 3: 5^ u 7 ^ u— K ^^gr^> o lo 

[ 0 0 3 1 ] 
[ 0 0 3 2 ] 

"ft ^ :l t . ^T'S-^-f-^o ffi-*fCDllJg?^^J;:*5V^T. BuiB^aSH:^ ^2 0 0'C*SI. *^io 

it. (i) mmm^<^^mmitmi- / mmidit^mmicmKi^icm&.-r ^^mm'A. 

M«t, Ti. Zr. Sn, Nb, Ta. RXITh t -T ^ t M X ^ i> . ~mMmmX'ii. ^ ]) 

o M.mw.Wii<r)&MJMtitm-r y m^i^tt. m^t^i'^. st<ti^/u=i -c^ ^■fksis, mit 

^ it y.^ :y ^ ^^b-;^:/. ^^fc^v^v, S6^k;^X. SI ^ /v- . 16 -fb x tr !? A , 

[ GO 3 3 J 

-S8«|-e«. :$:|8§gtt. * ^ m?& ^ ^ - ilit-f 5 » * ««t "f s o 

( ^ ^ *Jif -5 7t * <^ ^ ^ ffi J 
[ 0 0 3 4 ] 
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[ 0 0 3 5 ] 

±a*IS W©ife^©&r/fl&© B RX^mMti. © S ® # t ffl >* ® ^ ^ fit) 

[ 0 0 3 6 ] 

A. -r y <D^M.x (DnKmrn 

*?i3oor) i-x^^a?&giit©^it^^ piig i .^s^ y ^-^iS^j cittsim r^Kyyv 
) Sr««^-r5. mm rmi&i tttR^Wfcssm (>#ii4oo'C) a -t 5^ -r 5 

. ftS<D^Ba^c*5v^T■^y«^^=^^a^^i^^-ar5:7•a■fe;;^ :^^5fe-r5„ - -eai ^ ^ 

sr ji «t -r ^) o m<om^6^mmmmi^ xthii, ^mtt^6^iS:m.<omBy^^:^\cxox. 

[ 0 0 3 7 1 

y y ^n^o^^m-T ^ -r y t ^\cmv^ ^ itib <d ^ (r>-^$> *> ^ 

w^T-. Mtt, (Ti) . S^/l,r7c:^!>A (Zr) . > ^ > ( W) . = ;^ t?' ( 

Nb) , 7 > ^ (La) , ^ly^if/V- (Ta) , x /Hf t!^ A (Tb) , fo5VN{4;^X (Sn) t? 9 

. xRxfytiisi±<7>mmx»>^o m 1 (om^i^mmMm\^ J:fvti^ :««yy>';&-ioofi 

, :^SiS^t:#):^y *Sr^^^:#fig*5|p^KUTV^5^«itl o 2, 31 1;^ (or) j S IS S Sr , 
Ti^/t-S. 5 VMiTjc^-Cfo 9 , i}± 1 £X Ji©S^-C-fe 5„ S T =5r » i: b T , RB 

— yt-^s^Jf e>ix5o S^Jj^JTi^/wSlcfi. RB ^ b /.c *5 . T -fe ^/i^S OJ-< y -^^ -g^ 
iP;tX. «a|;ttf. m.m. M:^. ROfa'^^SrttCftir-rS^'^ayvSr. (OR) , R 

[ 0 0 3 8 1 

^2Sr#fl8-r5i:, xKy V >-:iJ- 1 1 Ott. (OR) j Sf&tt SS. (OR) j . , S S ^ * -f- 
S 2 oO-M-0-M-0-M-0-^«5tSr-&tp5>iiSil«3gtr^r U-C*5 t) , r r t?. Rtt. -eaix-tS^fefc 
^iJ^LfcI^^^. fc 5 VMifb-a-ife<0 1 oi: f ^ r <?: J)S T* # , i H: 1 £t _h <^ Sfc S> 6 » 

^$Jvfc«ig«:. -M(0R),-0-(M(0R),-0).-M(0R)i^, -X?^ $ tb, :i :i X iRlfnm ± <D m 
[ 0 0 3 9 1 

igSAti, TKy yv*-304tc:J;oTM,0, ■^7fe[-^^302^ffi2^ig£$-^Sri:-C# 
?>*bfc'(b^«it 3 0 0 Sr@« L-CV^S, fli >!r « H ^ |C is T , 3Kyyi^;57-304li 

. ^ti^fiWiiRxf2izmm^ft^:^v V 1^13 — 1 0 025.1/1 1 o<D<b^«itsr*-r'5o* 

/ 3 0 2 H: . ^ T 5 Ht -e , 

3 0 ot^^oi^v^tastcT. s^^ym^3 0 ZSrd^y y — 3 O 4 
i:Jc:j;oT. ffiSt^i^i^^ixTV^S. »*L<fi. ^ V :y -fj ~ 3 0 A n.m \^ ^ Wi: ^ 
ttTist), ^tLlc J; oT-^73|a^^ 3 O 2 ir^^tc^ftfet?^ 5. ii §J Jfe ^ ^ Ic tt . fiS^ttU 
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. -r y 3 0 2 i^niLmm-r ?> h ff> i: m X. hfhx\,^ ?> ^ ^v}}:^:itj- 3 0 4 <Dit 
^mmi-a-r y m.^ 3 0 2 ay^jx tmmvx\,^ rci(>. -r yn^ 3 0 2 ^jKy y^;&-3 0 

^aSg^^nfc-^-y /VASTUS - t ;6S-x?# 5. t&Sm^W#tt tc: « . « 

o 

[ 0 0 4 0 1 

atcm 3 K^^m-r ^ t ^ ■tgjgScojKyy>'*-304. ¥-05jKyy>';&-3O4tt 
. y iSl^ 3 o 2 t:^m ^-fr. V t7 ~ -{^ ^m^-r ^ ^ t t^x^ ^ 

„ Ud»b/i;iSP>, ^y y v;<7- 3 0 4 y -v-cDSa^itJp , J:t)#<OjKyy 

:^13~3 0 Aii-rym.^ 3 o 2«ffim«-^u. 3Ky-v--c=i-7-^i^^$tvfc-^- yjBi^ 3 
0 0ds?^^^tb5o y ^ ^ y $ ^^^c:^y 3 0 0 H:. S ^ jK y - o 

ffv^7^■/^A4^{c:ADXi-^Cli:^5-C#5. 3}^yyv;{;-:<Ky-v'-i:-:^y«i^ 

t x(tmn^mm&xfmmd^m±i)^m&ivx^^ -sfcfc. ^^^y^-=r-7-^-.ir$jT,f- 

[ 0 0 4 1 1 

ssBii. mmi^xh ?>mit!^m ='~-y^ ^ 3 i o^-^tf^tJctts^ta o s co±icm 

@3A|5^cD*BS^iK$ix/c-^yiK^>'W/i'A 3 0 0 ©^J^6<j|^Jfe?g^(D^b# 
flf it 3 0 6 Sr^ l^aetctt. ^ y y V^X. *4)CiLo* u < t? 

fcsswa 0 8±x<omm-ry^^:7^/i.j:,3 0 oo?gj5£:^'(Sii-#-5c:tdst?^So *M 

mmx m^^ ^ t ^ . ■ mm < ^mmmx$> ^^mu i ti^. WiVf^dmmt^isi^'x^ a 

T, ^ }} u -r u 7 it U - V (PET) , !Ky-<5K. JKyal5^uv•:^:7^5'l✓-^ (PEN 
TSt^PENS^-Ji, ^fiJ ^ A X (ITO) . :7 y M Y - ^ V ^ J ^ 

[ 0 0 4 2 1 

»^ V\,^ — mMmWiK XHtt. ^i^W4^yy>';^;-Sr;Bv^^^:^:^cJ:oT. *^?gcD;^ 
iSfett. 4 0 0 J: t) t> d^/j; 13 tev^ta^, U < 3 0 O ^5!c^(DffiSI--C . 

3 0 2 Sr lB 2 $ -e: S . O <t 5 ^jt f5 H T? «ia -f" -5 w i i o X , $ % /j; ti. « 

-esi^fi^j/i-^jfi^^^-ctt. 0!i^«j«it3O6H:. *^j3oo "x: <D MSt X . y y 

i^;«?-3 O 4 ^m^^xmU 3 O 8 ±X^ y 3 0 2^ffi2(c^i^$-B:;5r t \- X X . 

?^fife$ix5. tetO^iSjf^^-rtt. *?llO..Ot:*^iDMS{CT. :^Kyy>'>(7-3 0 4^ffiV^ 

x-rymi^ 3 0 2 ^m:sncmm^^^. ^ tcteonii?^^ y jBi^ 3 o 2 

i^^^a. EPt.. -?:H^tb*&18~22t:. i!i*»760mmHgle:T. :d«yyv;{7 — 

304S:ffiVN-Cffi£{C^^S*tS„ 
[ 0 0 4 3 1 
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[ 0 0 4 4 1 

jg§);fcxKy V :^ :b - t m» ^ i> ^ t \c X o TftSlc^iK S^^f-^e^tt, #< 

<om^x'^ V V -mm tmm-r ^ :i t ^x.ff. / n^^y ^ /uj>.^mu± 

y ti^^a4&iSrPiS!J-r5fci?)lC, 0i|^fi. -^-r ^ n gg^Jc^k, (attritting) . ^~jv 

5 y ^<^>;^&S^^^^.5 r i: *s-T?# S„ $ b ic . y y ^ - ^ ^Sr S«- Jh fc ^ $ 

[ 0 0 4 5 1 

m^-t ^ :l t i>^x % ^ , *ll^s?F^®<oa*co^^Jl^flilc*5v^T. /Kyy^:* — -r/i^.^ 

w/»'A#»Sr^^»j:^JS-C#SJ:5 1^S*i-fSri::6ST?|t;5. jKy )) > :)J —mm^ ± 
fcft^^-fr.-tOTKy yv;&-±»c^ytfir^7>f A SriBg-f-smSJ^Sg-rftt. :^ y y :^ 

^iBfi-rs «tr tc. Hm vtc:^ V y -mmyb^ ^ ^mi cr>mm =t m^-t ^ t*^x^ 

[ 0 0 4 6 1 

SU5K-fk4&*S-&* ttS » ^Jx.fJ. TiOa, SrTiOa, CaTiOj, ZrOj , WO3 , LajOj, NbjOs, SnO 
[ 0 0 4 7 1 

— I4^ IS:a©SJSttS. ■0iiJ^«. OR. OR' . OR' * if S: M X 5 ^ *S "C $ . =t<0^^^ 
R. R' \ R' ' 14 1 OX tt^^OTK^, T/w^aryV-. T ^ >- . T dr > . 5S= # :K . 5 V^ 
f4 T V/V-S-C fo .5 X «0R, OR' . OR' ' ft ti y {t^ X $y ^ . ■fi»l X , # y y ;& 

— tt. -[O-M(OR), (OR' St/-[0-M(OR), (OR' )j(0R' ' ) ^ -] -/^ if O tX y — ^ = 

[ 0 0 4 8 1 

S4{4, ■ery^6<)xKy y>;&-. gp*>. -^'fb^iJ'^' (TiOz) ^^-ys^^i^jc-i^ffl-f-sfe 

feOjKy (n-7'^/P^ h ) 4 O 0 CD-fbi^^igSr:^ L. T V^ So y ( n-7' ^ /l' ^ ^ 

— h) 4 0 0^(^)g^3fc^aEtbT. fS;£B:t^V^;jS,'!RF}c:. a>*ODT/v=i-yw. jS'nn 

h) y y i':*? - 4 O O tt, ^h=^v'.(OBu) Rjt^i^m^ h-^i^m-Ti-o-ii-o-Ti-o-mm 

[ 0 0 4 9 1 

^y&^:7^/l.A5 0 0tD^b^«3t5r^bT*i!?, ^ ftit ^ (n-^^^/W 
^i?^— 4fy y ^^;&-:9-^^5 0 4{Cj;-3 T^BSlcSigc ^ tl. T 5 H ^ -s^ / ^ 

^5 0 2 i^^mm^flX\,^^o TiOj-^y ti^5 O 2£D«®7jc®Si:5Ky y V*— 5 O 4<?5 
7'h:¥S^fi5 0 6 (X Wtffll«^T/V=J :^i^S) i: (DSfSfc io-C. 

^Lr#^©:f-yS^^5 0 2 *s^^^^c^y y (gp.*,, isai) ■#-5wi:;6S-^#. ^©i^^ 
. -r y m.^ 5 0 2 nm:K\<imm.^ . ^ hic^ ^ v v i^:^} - 5 o 4 fSTio^ ©-fk^«3t 
mm. (D ^ th ^ m -r ^ yfi V ~ u n X $> ^ rcif> . •rym.'f-s 0 2 i:/j^y y v;«7-5 0 4i:o 
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[ 0 0 5 0 ] 

^ V V ~mm%mu 5 1 o \cmm V. jJcv^-e-eo^^K y y 5 o 4 ± 

**t;fc, E 5 AiE«0-?-y 3Bi^7 ^/PAS 0 0 (Ojk^^ig 5 0 8 bTV^5. -^it^ 

^ >-r ym^ 5 0 2 i:mri^^m^mmmm-^ti. 7t( V (a-y-f-ju^^^^y) 5 0 4 ^-& 

-e. -^^k^jS' v^y *S[^:7 5 0 0 ^. y y - =« - 7^ ^j/$itfcstt 5 

1 O iJCiBg-rSo TiOz-^y «i^©^ffi7KSISi Ji? y (n-^^yl.5^i? ^- h ) 5 0 4 05^ 

h^-^msoe (x«:ftfe<^>T/i'=mr ->«) tosiStt. 5 0 2 ©jas^i^ afeut 

{C-^-y*ir^^5 0 2 iSMS 1 0 ±(Dmit¥!im 5 1 2 O ^ i|6 IC i» it ^ 5 . 
[ 0 0 5 1 1 

< ^mi&itxibi>mu 6 o 9 tm 2 tom^-r^mvK ^mmmx-^^mtf e i 2 t of^i^bh 
m^ivxi^^msLmm^tifz.mytii-r ym^une 0 3 Rv^mnn^^i^m e 0 e sr^t?. 
-mmmmxti. mmm^^£:i:mm,mt-i^ h\z^ mi <omu & 0 9 tm 2 (omu e 1 2^ 
(o^icmm^nt^. mmi^m^^-rm<^m e 1 5 ^ $ e> jc^i;t 5. l < 14. ^mm.m 20 

6 O 0 fc. mU 6092^15612 <^-:&*>S v^H:ji5;^©JblcEa $ tLfc^«^ 6 18 
t-g-tPo 5f=PJ*ia»X'«^$tT.5-:hy *ii^^0^a2^Ki8gi5fett. 60 92it;!6 12 1c3g- 

[ 0 0 5 2 1 

±mm^6 o o <o. m^-x^^ V < ytmmitxt, ?>&u 6 o 9 Rv^ 6 1 2 ^f*L<j4 
. V -^-un^^tf. m^^m$tum\ci-±^ re^t » uj^cvn^^s. pet, ^v-f s. k. pen. 

6 o 9 Rif^e 1 2 i-x. m X. f£ u ~ /u h o ~ ^ ^ u ^ ay X 0 f£mm.mm y'x^ ± 
^±mmm<Dmmi:mMtz-ri>un^^tt^ tax^^^ s^e o 925.0^5 1 2^ 
. ^^T- t i L. < mu 6 0 9 Rif 6 1 2 M^mmxh^o 30 

6 0 9si;;6i2tt, i<^jiixmm(Dm«6^iz^^m^j:mm^m-r^:zth. xttmww}\c 

^m-^?/^v> J: 5.1c t>f 5 i ds-C^ S„ 0iJ;t«, ¥ ffi /j; vn S«- « , ^ m<D h 1± ^ 7^ 
y7'H^«Z>^ap (^;ttf. 7 fcJe>) -f- -5 r i: t , 3?. ^ /j: 6 i 

oicy<^-=^:^^-^^:zthx^:5o 

[ 0 0 5 3 1 

^mm^^mmmm\c xnti. m.m.i^6 i 8«. &u e o g^iu^e i 20-^3^ wi^^ 
o.Ji{zigag$tus. »*u<tt, s«i*:6i8tt, ito. 7 >ym h'-y h'^xm 

mmmx\-i.mm^ Q 1 S^. J?^*51 OOnm-S^jSOOnmOJli: UTES ^Jtr V% 

5„ fl&<0«Sj,T.«,^igjgffi-t?,i^ »«*}=618<0^$«, »^)15Onm~*^300 nm-T?*> 40 

-5. $ 6, tc:flfe<D?^.®{c: J;Jv{i, !7 ^' -t' b < ^ ^ ^ 6 l 8 

[ 0 0 5 4 1 

i^mmitmi- y n^^^tf:i t i>ix^ -mmmmx\x. ^:sL^m^ thtzm%it-r y n 
f-um 6 0 3 tt, w^i^nrnm 2 n m~m i o o n m(r>i- y ^^-^tfo m(DmmMmxi'i' 
. ^K^m ^ nfcmytm-r y &^nm e 0 a ^i^mmm 1 0 nm-^m 4 0 n xa(D-r y 

i?*U<tt, i-yn-^lt. *?> 2 0 n m<^sp*&«lrSSr#-f S "^-fkf^^' ^-Jlt^ 

T- *> S „ 
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tJ:*JII Wli ^: /.C -5. -lfi|^«»^JS?^«g-ei4. ^3t^H:, $ tv^:^ y 6 0 3 ± 

(ik#Pii«S:t5/X{iife>SSi«©{iirix*») i«3tj^Jf±. «Sg!i^**T,fc:h/ 

«t^6 03 O«®_h, ffi 5^)^ $ ttfc y 6 0 3 <^:^#:, fe5V^«^e©^^*■|rK^L 

6 0 3 ©e^«=»;:*5tt 5*<^ i (XttE5L) ^^ti. SUJ-ecD*B5^i^$tbfc 

^y 6 0 3 o^«:?gj5Klg*> 5 v^f4tiSfe«^ $ y j|fi[^ 6 03|cSti-5^r(DK« 

coJ:p'ic'i'IBS^*b. -T / Wf- . ^ x. liTiO^*® Jl(^>Ti(IV)1^^ h . i:=^^— h{bb# 

^^'ae^T — V. ptni/'T::^>'. i^T^i^. ;^^TV— h ( squarate) , ;j- >- , 
S^TJfJ^^-lfx y >T f ) tf;^ (2,2' -If !> i^/l'-4. 4' h) 
-/WT^^i^A (II) ( rN3 fe^J ) ; h V y f-:i--^T-r V) -/V-7"=>>A (II) -2 

.2* ;6' ,2' ' -^-b-];e^V-4. 4' .4' ' -hy;&/WzKVSfe;- (^y->7':^^ 

) tr^ (2.2' -tf f y i?/v-4. 4* /p 3a? # e/' 7 h ) -/w = (ii) \f -^^ v y ^ =f- 

/VT V^i^ A — >^ (-fy^T-^h) bf;^ (2, 2' -If If y S^/V-4, 4' i?;&/W2j?=¥ 
7 h ) /V-T^ = ^7 A (II) ; ST/ h y (2. 2' - If f y i;^/V-4. 4' - ;V ^ ^ =7 h ) 

/P7^;rr>A (II) i^^DyK;'.eif<^)^js-&:firfe^ds*{fe>tt. ^ (D -^x \± y 7 ~ ^ 

e, A ^ 16 T? -5 , 
[ 0 0 5 6 1 

y *i^^«-i|sf 6 o 3 ?^ ^ -r -5 i|£Hc 5)- « -f- -5 . com:), <du^^ 

y 6 0 3 (S-D^/X Wt^r tt ?> t BBjS bX v^ 5^>fe??l) '-•omit^^iS^Srieiii- 30 
[ 0 0 5 7 1 

, ^^^-i^T h y 7 /V;*- a y ^/v^ — h ^ X tt ^ ^ -y- 7 /V n /^5 :7 a: — f 

V^;^s, -fe y ^7 A (III) m^tmy-i: V ^ A (IV) , :S:'fk-:>-hy!>A/:^^. a!>{by^!> 
J^Kys^m. Fe**/Fe'\ Co'*/Co^\ & tJ« If o -5^ :^ * Jl, 5 o ^ t> , «^»^fg 
f4 5S;MiXj Sr^ b, :i w -CiS.tJfjht 1 ei_hxfeS« XH: r = T? fe 9 , MttLi. Cu, Ba. Zn 
, Ni^^i^iS^^K. Co. Ca, Al. S.T/Mg*^e>J5g.5l¥A^feS^?$:}^5. ii ^ T ^ ;^ fi 

[ 0 0 5 8 1 

v^ < od^©^!i^6(,^}£?^^x-fi. 6 0 6 {4, ^ y -^-m^w^-^tf . 

^!>A*S-^*iT,S„ <l&(D?g^-Ctt, ^ y ^-«ftlKtCfi, JKy (lf=^/Hfyv^=r^A:^) 50 
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[ 0 0 5 9 1 

% (^Jx.tf. 5~ 6 0%. 5-4 0%. fc5VMi5~2 0%) 03 jK y - . m K. t£ ^ :i- 
e^ttJ^y-^-t, mftl?*«)5%~*f)9 5%. 0Ox.tf*U3 5~9 5%. 6 0- 9 5 %. 
•5V^W:8 0-9 5 %<OBj^^Ji^ jj^O. 0 5M~*lJl 0M<DUKs'i>';=^eft¥®. ^^rf *?J 
O. 05M~*e,ioM. «fiJx«0. 05-2M. 0. 05~1M. fc5V^f40. 05-0 10 
- 5 M(^W«tXW:M*S 3 C/it^t. mo . OlM-lM. ^Jx«0. 05-5M. 0. O 
5-2M. fc5V^«:0. O 5 - 1 M(D3 ^^*^^tf. -i ^ 'Ss m it ^ V ~ t VX . m k. 
tf. ;Ky K (PEO) . HiV T ^ V u =^ V ]} Ji^ (PAN) . tK y ^^-yP^ ^5^ 

(T^y/p^) (PMMA) . jKy^-^/p. xu^^y^^y-zwiJ^tf^tus. 

^ V . •:f ^ a 7 h . R T ^ /u ■:7 ^ u ~ h i)i mtf ^ ti?> , 

I O O 6 0 1 

»^v< ft. mm.fj:±mmm 6 0 0 n^t^. mu e o 9 rx^ e i 2 (/^mK^s^tiit. 
e 1 5 t±. m^^mun 6 o 6 t s^sm uT^^So mmMmi^m iry^Tmi^m a 1 5 20 

tt^. S VNH:IE?Li^^|iK y -v- # y (3. 4-3.^ ^i^-:^:i- 

^v'^;^-7^:/SO^^yT=yv) *j^*tt^. »*L<tt. mmi^m^^-rmi^m a 1 

js?^^-ett, mmi^m ^ ^-rmt^ 6 1 5«. ^$^1 3^^^^ 1^2-^.-^3 5:^ t^i^r 
h D-A<^)fi.^® sr^tf. fifeoitjs?F^ffiTM4. mm i¥ m ^ -T m 6 i 5 ^ $*^) 1 

5 h n- A-*e, 5 0 h n_A©e:&«^&-^tf„ flfe <D ^ iS ?g ^ 1? tt . ftfe «l 

f^ffiSr^t-S^i*:6 1 5}i. m ^ m 5 O :^ ^ y a ~ ^ ^ g q q ^ ^ ^ ^ ^ _ ^ ^ 3^ 

[ 0 0 6 1 1 

ffetO^^TMi. ;*:|SWHc^fc. «»J;ttf. d - h ^ n - yi. ^ n -fer ;^ ^ a. ^ ^ o -fe ^ ;i 

i 6> Srffl V^T . fiil x: tf DSSCSr§Sig-r -5 r ,t T- # 2> . 0ij x. 

, »^«Jj-0=i;^ h^^(^SiV>T-fe Wy ^-f ^'T'a-fer^^^V^S. # » to DSSC^ SS iS -f- 

M -r -5 B iH4 . -i^Wt^H'J<^t?fc?);«f7;^^^Scoj; 9 » Hft tt ijSF Sr A S 

® i^ta«i^:7'ci-fe:;^ (ASfi^jtc. ^4o.o-5oot:) \zm-r^o mii^m^uma. 

h (O f)^ ^ y< <y y ti \^ X , 

[ 0 0 6 2 1 

S7(±. H 6 T-^ Ufc:feS«?&Sr?^figt- Soicftffl - 6^ H ?^ ^ 

itT-D-fe:;^ 7 0 O ^£r.-J^LT^^5, ^Jc 0iJ ^ 6«, ^ ^ j;: i « . ffi2Si^$ixfc-^y 

mmmmxii. ±mmm(o i ^(omm(omm t i^xmmT ^mmi^un ? i o . mns 
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o 

[ 0 0 6 3 ] 

K&<Di5i-. myti±-rym.^umi5it. it^TS«-->-h 7 0 5_h»c. ^ v v - t 

J;oxigffl-rsr<!:is-t?#s„ fife<o^J^«)^ife?^^-ctt. ^yyi^;(;-^?gST/^JS®-fb 

t-5 r iSTff: 5„ -m^i^mmmmxtt. v v :^ -mm^mnmu 7 0 5 ^^mm 

. * LT^SS^^k^-^-y (»*U<li. ^SEf bT^^ 5 ) Sr * y y - 

^bTv^5) ^Srift^TStt 7 o 5 icsffl "i: vx ^ V V :y ^ ~^m^mm-f- y&.i'icmm 
iui&/£mytm^i-ywi'\cmm\^xRxfyjLnmm^^x. m^it^ y n^i'um 

[ 0 0 6 4 1 

y-^ h V y^itm 7 1 5 <7>mm^^. mm(oM:mm&ic!t \:,x . h 7 0 

iiLh^\^^timmm^^hm^\±-f- y m^un 7 1 5 ^-om^^^^i^isrisis-t- 5 fl|-^k(a««■^s^ 

7 2 0 *5gBH$ti.S„ «^^i^^W^sf7 2 0li. PftS^-T^w^-i/, 0-^3-7= 

[ 0 0 6 5 1 

II ^ iS t- 5 . S4^f^ffl Sr^i-^fiE(*® 7 2 5 ;4Jiag ^ ttSo © ^ . M20^m«^S7 
3 0dSEa$tt-5o ^^m2(^^mi^® 7 3 0{i. :*:^m?&om2(0«S<DS^i:LT«l 
lii-S„ JJcv^T*. m 2 (D^^fj:mu 7 3 SO^^^S?^, i^^.:^^^, 7 0 Sfcig^-rsr 
irt?. a^MitT'u-fe;^ 7 O 0 SrffiVNT;!c|gfi?&Sr^^$-frS r t *s-c?# S. jS^SSr^t 

[ 0 O 6 6 1 

Pfi^tt b/iVN;55, SrTiOa. CaTiOa . ZrOz , LazOj, Nb^ Oj . ^ >- ^ ^ h y !J' A . S. t5 =i ;^ 

y j^-i- y n^f-^ttxij^ t-r^ . }^^f£-r y m^\zmm-r ^ ^ t Ti^x ^ ^ ^ t 

[ 3I JS«il 1 1 
[ 0 0 6 7 1 

^ V V :ij ~ (om:^ - ^ if iz X m m 

/^ A , Sn02 :FX =^ - 4 :^ i^ ^ ixtz :ff 7 ^ ^ 9 ^ Kitcr^-T^^i^^Lfc^ ^Ky y:/;& 
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V>:b^^miz 1 s^^raSiSL. »:v^-c, 1 5 otic -c 3 o^mM^l^tz, ^^,^T♦. 

1^ ^ thtc^ 7 ^ h'A^lb . 7^-JK^ttd-e>A^^«g/j;2mi 1 © SURLYN 1702d^ y h ^ 
^g^»JSrMv^T. ^3 ^'{b^.^ffift:^ K ^ ^ TiO^ 7 ^ A = - 7^ ^ ^ ft 

0. 6 om' <D±mmm^^mvrc. e^^-^-f ^'^J'cO^^tt. e O nm-C^o 

AM 1 . 5 o :kmyt'> t ^ ^fi: (gpt>. 1 0 0 OW/- 

m <0^ft(Omm) tC:fcV>T. 3. 3 3 % t © iti V^ ;*C ^ 3fe ^ ^ JSl * ^ b „ ^^bfc^ig 

^i^*|g^|glfeSb* (f^j) 3. 02%;5p^|g[p,^^^ J) 0 

66V;ipi&fe^S«»g(ri,^j) 8. rimA/cm^. & t5 i!^ ft ^ H 4 (fill f 
actor) 0. 49 (O. 48-0, 52) .T^ U , EI 8 «: . g » - ^ ^ ^ ^ ^ 
^«?&JCi8i-5agit-SSftia 802*:^■ri^77800Sr®*LTV^5 
Illi6«»l2l 
[ 0 0 6 8 1 

^my^wjmmmxn. n-^^ y ~yu<^<D-m^t=f-^ :^ (P25. s o x^^t-t ^ - 

^Wie)®S|ife5. OmLSr, n-zf ^ y ~ /u 1 m h ^ \z ^ V {n-zf /l^ ^ ^ — Y ) 0 
2 5 g§:-g-^i-5t> c7)tc^;DP U/c„ *^Jifi?j?^T-tt. sKyy^^* -T / n ^ m m '¥ <r> iii 

'^^m^60um<D-r~^^mx.1t:ff~Vi-~-r'<7i:m\f^X. mm^-^ y,^y<^^- 
l^r^fltcSnO,:FX^~^^ > ^ ^ tl tz 9 ^ :^ 7 ^ h' ± iZ ^ » ^ ^ , ^^=2-7^^^ 

o i^mmm^mv. mm^m^i.. m&mcoa x i o- ^ m y -jumm^m 

^ (ff^eOnm) =^~-r^ :^^^mvrzSnO^:FX='-y^ ^ 1^ ^ fl ^ 7^ 7 ^ t 

^^i^<^^mi^mmM t<DmizmA,tz. ^0S.vtc±mm;mti. AM i 5^#-xf6o 

commits UT. ¥^n*52. 9o/„ ( 2. 5 7 - 3. 3 8 %) & o . q^J^V 140 
. 68V (0. 66-0. 71V) X 0 . ^^I. ,fi8. 55mA/cm^°(7 4 
5-10. 4mA/cmM -Cfet), ft j|g g ,^ 0 . 49 (0. 48-0 52) X 

fe-^fc. s 9 tt. y ym^^mi>-hi^^^tiit^mmm\cmti,mm-'m. 

Hftia9O2*^-t-i/779OO5r0^bTV^S, 
[ 0 0 6 9 1. 

*^y,^6<j^js«sjTM4, mm'm^mms 7 . s %<d -^^t'^ (P25) is^Tk^?^^. 

■v-r iS' ngfE^ifw^klg (microfluidizer) ^.^VnTPSSL. =" - V ^ $ tv fc ;tf 7 ;^ ;^ ^-f 
KJil^^l^tbS f$:3--7- ^ i^^/$i^TV^5 7 -y m flkm. ^ i^fcSnO^mnitmm (1 5 ;<r--A/' 
cm ) ±tc. ^ 1^:^=. Ufco ^^-S^fb5^i5' ^=.-7^^ K 
2r«i)154>rB^^^^iib. 15 0t:T*15^5-r«T^»Dllft^SLfc„ ^7^h'^~y>ii^h^^ 

fflL. *^8 0Tc{c*T-?&4Pb. N3^m(o sxio'^M =^ ^ y - mm ic ^j^^ 1 m m ^ 

-rt-t*. ^ 7^ K^raSaSSSrffiV^T 4 O t:tCT|£«|$-B:fc. ^ ^tt )t ^ /Jx (jgft 
M«0. 7cm X 0. 5-1 cm) (C -yo »r L . S ^ - 7- ^ ^ ^ ^ 3g § i^ ^ SnO^ : F- S 
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mtt. AM 1. 5 t ^^ p T^l^;!c^3fe^^^^AS ji?J 3 . 8 3%-e3i>ofc, 

( rv„ J ) . ■BLXj-%r-)^ntimnm<r>m.m. ( ri„j ) « i ©jiiAtce^ bTv^ 

0 2 :rr: i" 7 7 1 0 0 0 Sr S ^ L T i . 



[ 0 0 7 0 ] 
1 1 

A B C D B 







0.1% 


0.4% 


1% 


2% 


77 (%) 


(3.37-4.15) 


¥^^-4.30 
(4.15-4.55) 


¥^-4.55 
(4.4-4.82) 


¥i^=4.15 
(3.48-4.46) 


¥:^=4.15 
(3.7^.58) 


(mA/cm^ 


¥i^=10.08 
(8.88-10.86) 


^i^-10.96 
(10.44-11.5) 


¥:^=10.60 
(9.79-11.12) 


¥i^«11.00 
(10.7-11.28) 


¥^«11.24 
(10.82-11.51) 


VccCV) 


¥*%=0.65 
(0,65-0.66) 


^^=0.66 
(0.6-0.7) 


¥i^=0.71 
(0.69-0.74) 


^±^=0.7 
(0.69-0.71) 


¥:^=0.69 
(0.68-O.71) 


V„{V) 


^i^=0.454 
(0.43-D.49) 


^i^=0.46 
(0.43-0.477) 


¥:^«0.50 
(0.47-0.53) 


^i^=0.45 
(0.4-O.47) 


^1^-0.44 
(0.42-0:46) 


(znA/cn:^ 


¥:^=8.4 
(7.5^.96) 


^i9«9.36 
(8.75-9.71) 


Vi^«=908 
(8.31-9.57) 


^i^=9.14 
(8.70-9.55) 


^i^-9.28 
(8.66-9.97) 



[ 0 0 7 1 1 

* ^fii 6^ * T- fi , mj^i^-^m mm 3 7 . 5 %(0P25mMmi:-^ ^ i^ o mi^it^i: m 

\'^XmmV. -7 iy^^Q-S^J^fcSnOj^ffitta^ (l5;i--A/c m^) t^J;oT=i-7^W^ 

i?^- b) Sr-^ A/ -c^ 5 y v;* -ossifies ^>P^jSJ»$^. ^ttt^i-^X. 

1 5 ^F«T^^^^ ^-^^F^-t»l 5 O'CICXl 5 5>Fp1^IP^^S b-C\ ^ig?^^*!. 
Jio S^x^-fKSr;*- — ^^-d^feSitJtllb. *^8 0t:{c;*-T??&4Pb. N3fe * 3 x 1 O " 

•yrfc. ^K^3fett)t«^SSr/h;i- (Sttm^O. 7 cm X O. 5-1 cm) JC^JBfU. 6 

r^5f'ti=|iy/ntiiciM<^) Lil . 0. OSMcoa^^^.^I/lMiOt-T'^^/Pfyv'Vtr-^ 
^ bT^5ffi«:Sft|® Sr, 5tSifiii:e^«>o# * *b fc ^ mi* US t <D K ic ^ 1= f^ffi |c J: o 
Tig« Ufc. «^ $ ttfc;fcBmmo. AM 1. 5 ^#-t!'© n Xt;«*l©S?lb#i4 I . e . 

Voc^Vm.S.tFI„^Sl^C, 0. lwt%^Ml-§5UTfi3?!)BtC. 0. 4wt%^ 
JKt^li bXtt^J C (C. 1 w t %^^KtC|a UT fi^ljD fC, 2 w t UTtta^jEJC, 

iB«UTv>5„ aioii, ^y y ^*-s^fflv^-c?^^ufc;fc^«?&^ci8i-s«^5^t-«ffift 

^ 1 0 0 8 ^ 0 :^ U T V> S . 

[ H iS 5 J 

[ 0 0 7 2 J 

-y-'fV^/$^^TV^S;^f^;^X7-l' K^. llifi«?i|4iHm<o;^fv=i-7"^i^i/fe{cj;or 

^-/l"^'^co. oiM(D:iKy (n-z/^/w^^ ^- h ) ^ A. X ^ ^ ^ ]} . V - mm X 5 
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V K^Sr*^ 5 5>K2g^^SI$-&fc. -t©^. K^. ^i5^J^« ^ jj*?) i ^ ^ g 

-/J-S-g-^tf iCt-I^^^/Wf y VSr 1 M^y^^T-^S^jSe, 1 : 1 © * / y _ ^Vg^ 

^ICHClSrO. 0 5 M^Ay-C^S^SSTfcofc, ^ ^ Y <0 b % \ ^Mmmt- h n 

;^^-fKrat;^^;t».. 3-yb:^>7'^ni^hy/pr^,(c:iM(OLiI, 0. 05MO?3i>^, 2%. 
©m?lb<OAM 1. 5 ^#T'<D n 2 {d, «T© J; p {^IB«J UT 5 

A) ;{^^l^^J'^'^c»4g«$■^T^^/£v^;el5. 'J^yyi^;<;-^^R-c«:«!!ii^?ti,fc;^^^K (^j 

D) ;ttCJ«){c:jKyy>';&— ^jgE-C^iSb, : \ -g- i^l "t" HC 

IS: 0 . 0 5 M-g A/T-^ S ^iS I' ^ it * fc ;^ 7 ^ K C^U E ) . ; fi D * {;i y y i^;* — 
^SK-C^SU. 5!fe V^ -e;!ioM«d=' e> (D;jc^^T'^a3g U fc ;5<^ 7 ^ K (^JF) 

[ 0 0 7 3 ] 

[ « 2 1 



A B C D E F 







O.OIM TiBut 


1:1 EtOH/HjO 


lMt-BuPy/l:l 
EtOH/HjO 


0.05MHCV1:1 
EtOH/HjO 


15 SJ^FelifflS 


r\ (%) 


(3.75-4.15) 


Vi^=4.41 
(4.12-4.74) 


Vig=4.11 
(4.06-4.15) 


^±5=4.34 
(4.27-4.38) 


¥±5«4.67 
(4.61-4.73) 


¥i^=4.41 . 
(4.38-4.45) 




(0.66^.67) 


^i^=0.66 
(0.65-0.66) 


¥i§=0.65 
(0.64-0.65) 


¥i^=0.65 
(0.64-0.66) 


¥i^«0.66 
(0,65-0.66) 


¥i^-0.66 
(0.66-0.67) 


(inA/cm^ 


¥i^=9.97 
(9.48-10.56) 


¥i^=12j57 
(11.7-13.22) 


¥i^-11.85 
(11.21-12.49) 


^^=11.85 
(11.21-12.49) 


¥i^=12.51 
(12.15-12.87) 


¥1^=11.63 
(11.25-12-01) 


V„(V) 


^i^=0.468 
(0.46-0.48) 


^i^-0434 
(0.4-0.457) 


^i^=0-44 
(0.43-O.45) 


^±^=0.45 
(0.44-0.456) 


^i^-0.457 
(0.453-0.46) 


¥J^=0.45 
(0.44-0.46) 


In, 

(mA/cnP) 


¥i^=8.36 
(7.85-«.89) 


^^=10.08 
(9.57-10.37) 


^i^=9.27 
(9.01-9.53) 


¥±5=9.52 
(9.22-9.75) 


¥^5-10.23 
(10.17-10.29) 


¥i^=9.67 
(9.38-9.96) 



30 



[ 0 0 7 4 1 

ta2^ig^<73150"C'>>O*P!^ 

Ufc. ^^^^-fKSr. n--:f ^ / - tc tK y (n-^^>l<^ ^ ^ - h) SrO. OlM-^A/ 
^vrt-ci 5 01CT-1 o^FBT;?;ni«i^3gufc, ^Df^^aa^^^fc^^i? ^ St-fk ifeg ic N3& 

lo^^rajpsaufc. %^m>%>^%n.m^mm\.x ^ m'^m.m.o . i c m x o. 7cm<?> 

:icl^«?&jc #MS^*t^^Sttm«irai::*)^A,fc» 3-y h # :^ ^ o = b y /i.* 

■t" t;i 1 MOLiI, 0. 05MO3^>^, 1 M CO t-::/ ^ y >- L- x ^ 5 ^ flc 

. S^^tt?&«, ¥^^7, 3. 88% (3. 83, 3. 9^1/3. 92) . sp^y,,, 

O. 73V (0. 73. O. 74X150. 73V), RXJ^^i^ I , , 9 . 6 m A / c m 50 
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^ ( 9. 8 8 . 9. 6 5 26) , Sr * L , Zil,hti±X AM 1. SW^fl^f^© 

[ O O 7 5 ] 

-K-fk^^^ >3-7^-f ^'^^tvfc, iisg^^mtfe^.-fk/^-c =1 - 

w^i^j5^^ix-CV^^;<f7;^x^-r KSr, mMM 4 mWioy ^ =^ -T ^ ^ IS i? U „ 

aSE;^ ^-f KSr, n-^';? / -/KjjfCjK!; (n-:/ ^ 4^ - h ) ^ O . OlM-^A/tJ^S 

■T?7 0lC-C-105>K*D^*a.SUfc. ADfrftJftS^Fttfc^iJ' i^^-fbifel® tCN3fe^^^^ffi VNX 
l^PBl^5tttS:f^-^L. ai^ry— /wtfjjfcj^b, ;^7'fK*DfSl^>l:fflv^T4O'C-t:lO:0■P^ 
AD^Ufc, a^^3fett3t«S*«J»f UT. Stt^gEO. 7 c m X O. 7 c m O ^ S ?fi 

a?&fi. ^*&7} 3. 62% (3. 55. 3. 73XO«3. 58).^i&V„„ 0. 7 

5V(0. 74. O. 74S^UtO. 76V).S05¥i^I.c 7. 9 Q m°A/ c ( 

7. 6 9 . 8. 22Rt;t7. 97) . «r*b. ^Ittfett^TAM 1. 5©^#l^©fcC0 
"C S> -5 „ . 

Illi6«sj8l 

[ 0 0 7 6 1 

:^mmmmmmx-\-t^ m-^mzooum^ ^5^:^^x87^~-hm:^(D pets *t sr . i 

TO-c n — 7^ ^ ^ U. yV- — T'ri — (loop coater) Ji » fc o n-:/ y - tfi {c: k 

®?ifc^i5'>' (@?^Jfe-&Wa2 5 %<OP25) i:^ AyX'^ ?>mm!^ 1 8 . OmLt. n-^iS' y 
— /i-l OmLif|;^/Jfy (n-T'^/V-^ h) O. 5gSr-g->^-efigSt<OSr. 7 

(in-line) iS ^ L . ITO =i — ^ V ^ PET v- — h ± (c 3 — 7^ ^ ^ b „ IB fi ^ 

^MSr. nS^miO 3x10 '*M :^f/~/ummi^J:*)='~-T^l^i^V. fe^ltt^^Jg 

[00771 

B. DSSCffl <C> <//vajgK 

ffe<D«w|;^6<I^tfe?^^fc J; ntf . ^ ^ ^f: Sr s£ b ^§ -5 ^ (fiPt>. ^#:Sr 

2 oXtt J: ») # < (D y K S:ili;t S5J-^) . y ^ if © ^ JR 

«^<^^*^5r?g^ b#5ib^!^(4. ^i!c«?i?--r hx^m^ ^> t^i^^m^v 

n z^mit-^mx h i o mMnB.^^ft. '^m^i^ -y :^'{t^mt-t ?> :i ti>^x^ . * 

i:hti^irv^i^xmi^X$>ii)^. Xtiu V ^ it^Uffymm t b TSItB UjItc -^-fkS J5& 

K . ;^ ^ /P :/ ^ $ ^ y y i> A -Y :^ K . :^ 'f- ^ ^ ^ y yr ]} ^ ^ ^i;^ ]t /J. 
if. tt. ^ S K 2/ iS' ;^ «tt-efc ^ix e> i ft:X V- K y ^ UTffl V^ 

gt^wJ:5'i#^^Ky i?' ^fi&ttJfe^x^grSR-f-S r dsx# 5„ #MBBfiil«il y ;{f :^ K t> * 
[ o o 7 8 1 

siitt. :i-iy^m\^^x v;\yit^tvtcmmw<om^^mmmwi^m\.x\,^^, y 
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[ 0 0 7 9 1 

Sit/«^<OS, «»l;tH!. 5'l^i5'>', :^ ,u ^ ^ ^ / 7- o bT W ^ ;^ =^ ^^ ^ 

-/V. hyT:/-.w, Iff yi^v, :^yy ^yr^v. ^ y t 5 ^jg, /s-^:?.^ 

I 0 0 8 0 1 

«^S:?gfigb#5 2oX«:J:^)#<oy;(f>KfoSV^{a:*^fS (ligating group) ^ ^ 
l^:^-^^ib5V^I4,^$/^^«|^^t^^8^t-^C t;65T-#5. m^Sttt. a^^ficofR 

5&Mc:#ftt-5^ ;6ST-# . 3i tt , K y - 5 V^ {± x ^ - x< - x h 5> co - t u T 

irdST?t:S„ *j^Ba<s!:y Kw^i: bx, ^J;tHr. a. ^ ;^ ^ 

miS:V:tf:^V<omtvx. iffyv?v, 4f y f y , ^^i-^'vs, * ^> h S 

[ 0 0 8 1 1 

^^mcom^ commmmic^tvti^ y ^ f a :r :^^wy/wm«ps i i o o tr*t-5& 

^fi^.mmumi^.mioo •x^mmtt^ ^ti^x%. »^v<}-i. mmnmw[<^vyu 
mu. mmm:f3\cxmi&-r?>, (Dm^6^mmi^mi^i$\,^x . mmnrnmcD^m 

«i!»«<^#«^^^i:/i^ J; p fcpti5t-Si y^'>A^;i->'ia>*©y;Jfi^ 

z^.-*'*' ■rfc2+ n2-f Oj. 



Cu"*, Ba''*. Zn*\ Ni*\ Ln'* ( JZ^ « fife O ^ ^ = K ) , Co* \ Ca''*, Al'* 



Mg 



2 



[ 0 0 8 2 1 

Si2tt. ;6-«|^y^_^ ip*,7jfyzc5-uv;^df-y--<K (PEO) i: y ^ A ^ ^ :^ i: © 
^<^?g^te:J:oT?g^^tT.yt<5^/v«^Kl 2 O 0 S^^b•CV^S. PEO^K y ^--fer^T^ h 
tt. y ^i>A^^:/i^^5-jgggL.T*5!? . 2v^^ca5MUTv^5 p tcs^^rrvxs, fife 

o*is?gffi-ctt. m^<o^.v^~mi:^i^^m^vx^^i>^m-<^^^^-^muh'^y^^m 
mnit^mi^m:^;Ktvx..^,uiti:i&mi-i,:iti>^x^^, m^m-^^a^ t^m <^ft?> 

[ 0 0 8 3 1 



10 



20 



30 



40 



50 
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an 6 0614. ^K5'i5'X^Sr-^tPoli9}3&^Ky^;^^{CHt, ^TtSIA / X tt «Sti © 
K5' JJ' ^^;is-^*tu^>, <D J: f> iJ:m<om b VX . PS^rib*v^i^, m'itt V ^ (III 

) /-fe y A (IV) , ^it-r h V M^y^m. ^!>Yby^l>A/35^^, Fe^*/Fe'\ Co 
[ 0 0 8 4 ] 

tt<0. 5^^=T@^i^ (^^*^PSSS^S^^^v^T±S?^iK>-g-*» 3 0 - 3 7 % J: p 

tcPlJiS $ jXfcP25) S:, SnOj :FT?3-7^^>^^$jl,;fc;<f9;;^p^5^ff (i5:i--A/cm'' 

) ± ;^ ^ ■\' ;^ h (spun cast) bfc. S-fb^^ ^'©AMW'iff fei-tS/xm 

-efeofco =i-7"'ri^^^tv3t^^;x^^K^^?aT?S^S:j^$-e-. 4 5 0'Cic-r3o^5- 

^lMMiF-fr;rc„ S^;^7-rKSr*?)8 0'C{C*-t??&^Lfc^. ^7-^ KSrN3fe^o? 3x10 

^7-^ KAnift«Srffl v^T 4 onct?*?) 1 o^raieMS^fc. a^;^^^ K*§J»fUT. s4 
^«*^0. 7 cm X 0. 7cmEg:tr(^m?&tUfc,iiML.:rcy/l'Sr. ;tf7X;^S-ffiVNT 
3t Ji {Cig^ U . & ^ :3 ~ ^ >- ^ iVft ^ SnOi :FX ^ — ^ :^ ^ ^ f^X iMMit yif 

7;^^7'r'KraicMbiiA//c:. ^ ^S?i&©it|g^. AM 1. 5 t 0 u~ ^ 

^# (fiP*>. 3SfilOOOW/m'o)t©flS«) JCTSOJeUfe. 
[ H Jfe #!l 9 1 
1 0 0 8 5 1 

9% (Six*) 5 i/^/ y r> A 3 r>^lij|^^^ ;j-^^^^2fet)5 1 %<D;ic («»-e) 

X^!3. 0: 25MO3i>*S.r/0. 3 M (O 7^ ^/V-^ >- 5 ^J!' y — /V t> 
<OSr^ffiUfc„a^(D^^&«jMi^tC*5V^T. 3!>mjgS*5^/j:<i:fcO. lOM-CfcSm 

. ^^/v/ ^/v-f 5 y !> ;^ V? K (MeBuIml) iSr ffl V^ „ 3tjB«;^Ht, 3!>^«« 

;iS±#-t-5 tciottTiST Ufcds. )fe € ^tt ^ «: 3 ^ ^ :i5 /> /j; < t t> O . 2 5 

M{c/j:^ ^ -e«:±# bfc, ^ipoMsKi^Jtc 3 !>ib y ^ A :^^iiPi-S i: , ±mmmWi±v 

o c, I. c5.tj«7j:isi^ji. ufc. «eoT, y^ij'Aii, y -ft ^Ri t vx m^^ ^ ^tdn X 

[ 0 0 8 6 1 
[* 3 J 







1 wl% Lil 


m m -^ . ^ 

2 wt% Lil 


3 wt% Lil 


mm* 

5 wt% Lil 


Tl(%) 


2.9 % 


3.57 


3.75 


3.70 


3^3 


Vcc(V) 


0,59 


0.61 


0.6 


0.6 


0.61 


Isc (mA/ cm") 


10.08 


II.4 


11.75 


11.79 


12.62 


V„(V) 


0.39 


0.4 


0.39 


0.4 


0.39 


Im (m A/ cm^) 


7.44 


9.02 


9.64 


9.0 


10.23 



[ 0 0 8 7 1 

mmm^ ( tffj ) i^s^Tx^m^tm^, ^fttt. mm^mm t mn^mii^ t (Dm\^M 
immm 1 0 ] 

[ 0 0 8 8 1 
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©*»=^.l«d-«)Sfc*{C, y^;>A. -fe:->!> AiiUt^ I. tVVT ^> A 

^W^ff=tSr^Jfi L;fc, a ^>^k/fe,jg^r±, 3 7 6 m o 1 / 7 A - {C P 

SLfCo ffi V^itSJpm^i^tt. 9 9 %<^MeBuIniIi: 1 yoOTk 0. 2 5 M © 3 l> 

9tB^^ 1 ^^7A^fc!7 3 7 6 /imo 1 (om^ (D 3 ^ it^o^.^ . ^ ^MMM K^M ^ 

VN-C. DSSC-<-;^(0;S:^«?&S:iSlit bfc. « 4 f± . S « ?6 # St f 5 « O ^ ^ 10 

©^:^*^bTV^S, «4(Om2J^Jd^^|gP>d./jii; fife® 5^;*-^-{i;jc^«?&./}^tt(;r, 

[ 0 0 8 9 J 



[« 4 1 









NPR4I 






Tl (%) 


3.23 


4.39 


2.69 


3.29 


3.23 


Voc(V) 


0.58 


0.65 


0.55 


0.58 


0.6 


Isc (mA/ cni^) 


10.96 


12.03 


9.8 


9.91 


10.14 


V„»(V) 


0.36 


0.44 


0.36 


0.4 


0.4 


Iro (mA/ cm^) 


8.96 


9.86 


7.49 


8.25 


8.32 



immm i i i 
I 0 0 9 0 1 

W ;i^ ^ ^ CO S S o # 

*Mca< t Sraai AD^T, ^ 5 J; 5 tr. MeBuIml t MePrlml 0? 1 

/ 1 ?l'g-i^;asMeBuImIJ; ^7'feJ:^^^4IBSr^-rri: Hi^jg^d^ t> |^ be ^ ^^^c. 

[ 0 0 9 1 ] 

[« 5 1 





MeBuIml 1 
if^A^ftr) 376IIMOUI 


MeBuIml/MePrlml ^—T^iDi^^mMM 

m^m I if^Amftv 376mm <d ui 


ri (%) 


3.64 


3.99 


V.(V) 


0.63 


0.63 


I,^ (mA/cm*) 


11.05 


11.23 


V„(V) 


0-42 


0.42 


(mA/cm^ 


8.69 


9.57 



imm^} 1 2 J 40 
[ 0 0 9 2 1 

>^ a * -g- 4^ (O ft to t) , Li^ffi V^fcfflJ^4& AO-^/V^k 

^ 6<J * ^BJ fi , 0. 0 9M(D3'>m^^. 9 9 . 5 ©1-^ f^/P-3.-7'a l^/l' 

y (4-if:^juifVi^>) ( rp4vpj ) 0. 2s^mm^^tc^ ^ hiz. m^Htcf&^iti!, ' 

[ 0 0 9 3 ] 

(i) 2wt%©P4VPi:, (ii) 9 9. 5 %©MePrlinlS^US 0 . 5 % <0 yk ^ fj: ^ m 50 
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Jh $ * S h ^: d» 5 . 

( 0 .0 9 4 1 



1^6 1 







2wt% P4VP ^-^ty 


MeBuIml 

+2wt% P4VP+5wt.% Lil 


V (%) 


2,6 


3.04 


3.92 


V^(V) 


039 


0^8 


0.65 


(mA/cm^ 


9.73 


10.0 


11.45 


V„(V) 


0.38 


038 


0.42 




6.82 


8.04 


9.27 



[ 0 0 9 5 1 





(a) A; 

MePrImI:7K=99-5:0.5 

2% P4VP &Z/0.09M 3 O^^tf 


fflU. 5wt%La'&tf 






^IJO A ^ C t X» < f ^ d ^ 


mm 


2.53 % 


3.63 % 




0^5 V 


0.62 V 




9.82 mA/cm^ 


12.29mA/cin2 


v„ 


0,343 V 


0.378 V 


FF 


0.47 


0.47 



[ 0 0 9 6 1 

Priml. 1%<07K. O. 2 5 M(D 3 ^J^t;t O . 3 M £D 5^ X -f ? c?' — /V S: 
i-Sllft?K«afi£ifeli/7A^fc»?> 3 7 6 Mmo 1 (OLil. LiBr. 2S. TJ^ LiCl ^ ^ V^ fc . 

[ 0 0 9 7 ]. 
8 1 





Lil ^^t;m«?aiffl^iB3 








3.26 % 


3.64 % 


3.71 % 


Voc 


0.59 V 


0.62 V 


0.65 V 




10.98 inA/cm^ 


.1 1.96 mA/cm^ 


11.55 mA/cm^ 


v« 


0385 V 


0.4 V ' 


0.40 V 


FF 


0.5 


0.49 


0.49 
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i^mm 1 4 ] 

I 0 0 9 8 1 

(passivation) R Xf DSSC<O^W fltc^m t ytf&m:f3 

$rDSSC|C3J* r t?. A^Wt-. 5^ # « U T Vn /jt V^ igj |C S tc »J #ft 

[ 0 0 9 9 ] 

:^mm6^mmm-r^t-i. dssci*, -t-ixSrt-r/^/w t- y c^vo i o w t % ;'h=¥v'7'nfcr 

b y yp^^cfjic 1 5^>raSt-i fcfCjioT, ^ S $ 5 . # S ^ > DSSC^ , 

4 0 TClCftfcnytX 7 K*Dt!i5SSrfflV>X*«) 1 O ^ 13 |£ $ -fr fc . MePrlml, 1 
0. 3 McO^ 5^/P-<i^X-r 5: SUt 0 . 2 5 M<0 3 ^ >l:-^tpmfl?®iafi)ciK»tt. 

*^*g^^c*5^^T^fflUfc«ipm^Kilaj5^!^^ ^^A^fcD 3 7 e Mmo 1 o>Lii. LiBr. 
ri:{c:J:oT, OSSC(D tft^Mtl t±(^ ± V -^ii ^ 5fee^14 <o{S T f;: J: o T DSSC© i£ T 

tt^k * i: «6 -C |S« b T ^^ 5 . 

[ O 1 o o 1 
[.« 9 J 







UBr -^^MtLtzz 

mmm 






3.5 % 


3.65 % 


3.85 % 


Voc 


0.61 V 


0.63 V 


0.65 V 




10.96 mA/cm^ 


11.94 mA/cm^ 


11.75 mA/cm^ 




0395 V 


0.4 V 


0.405 V 


FF 


0.52 


0.49 


0.5 



[01011 

P4VP, ?Sr^tf-< vttjs«fmfi&*fe»sr>5^/u<k-r sisfc. ^m^^jt^msrw-r So ■rY])^M.^ 

;<?y!>ASU«-fe'>•>A/j^^(Df|feoT^^;^;y^M*fflv^5i^:■X?, ^ /i-^tm^ ^ MM V It , 
ai^-fky^l^A, :^'^k:^^y^^A. 3!>ik-fe->!>A7iifc7>T/V;&y^M:^$:, T'Df/W^ 
^^V-f 5^yy !>A^ ;^v?K (MePrlml) . l%C07k. 0. 2 5 M <D 3 ^ m . RTJ 0 . 3 
MO^ :^X^ 5 i5^i/-/i'Sr-&tfm«?®»^4S)©-gi5 1cj^;!lP Ufco a -fk y 9^ A ^ * 

W^a^ifec^);^^*?, ffi v^fc*^^#{cT'?'/^'^k bfc. -:hhy'>A. ;(/y!>A, St/t-fe-^^^ 

^^^^km^4. :b/ui^>yj^^ ■^^^^^-y'^A, 5: M i& if - ■fiaj « , 4> S T 5: ^ l> 
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imm^i 1 6 1 

(01021 

:$:m^ff^MMm-(^tt. MeBuIml. 3^^. S V 2 w t % © P4VPS: tf m«P fl ffij^ 'fe Id y 
7 .X 7 K ife-ffl Tl*]^ U fc. LiIRXJ^liCl(Dm:^ii ^ (2%-e + ^>) <DP4VPff> X 

'feli/^A^fcfJ, *5j376Mmol<Dy^ ?^ A tf M ^ (C ffi S -f" -5 . o T , 1 

w t % B:, >f VttSSEi^tafigife lj5^7A^fcD376/5 = 75/xmo 

I 0 1 0 3 1 
[« 1 O 1 





5 % Lil 


2.5 % Li! 


5 % LiCI 


2.5 % LiCI 


0.05 M 


n = 1-6% 
Voc = 0.6 V 
Isc = 4.89 mA 
FF = 0.54 
V„ =0.445 V 


Tl = 1.23% 
Voc = 0.59 V 
!«: =4:21 mA 
FF =0.495 
V„ =0.415 V 


Tl = 0.64% 
Voc = 0.59 V 
Isc = 2.95 mA 
FF = 0.36 
V„ = 0.4 V 


Tl = 1.19% 
Voc = 0.58 V 
Uc = 3.87 mA 
FF = 0.53 
V„ = 0,426 V 


0.1 M 3^:?^ 


X] =1.22% 
Voc 0.48 V 
Isc = 6.46 niA 

FF = 0.39 
V^ =0.349 V 


1^ = 1:29% 

Voc = 0.56 V 
Uc =5.12 mA 

FF = 0.45 
V„ = 0.386 V 


^ = 2.83% 
Voc = 0.57 
la = 9.04 mA 

FF = 0.55 
Vn, = 0.422 V 


n = 2.06% 
Voc = 0.58 
Isc = 7.14 mA 
FF - 0.5 
V„ = 0.42 V 


0.25 M BOm 


n = 2.53 % 

Voc = 0;55 V 

Isc = n.49mA 
FF = 0.41 
V„ =0.338 V 


^ = 3.06 % 
Voc = 0.55 V 
U = 10.78 mA 
FF = 0.52 
V„ =0.36 V 


n = 3.4 % 
Voc = 0.56 V 
Isc = lI.32mA 
FF = 0.54 
V„, = 0.369 V 


T] = 2.6 % 
Voc = 0.56 V 
Isc = 10.18 mA 
FF = 0.46 
V„ = 0.364 V 



imm^ 1 7 1 

10 10 4] 

■^-«SSr^^k$-«rfc. *^g^J^tt. m.m5S:m.^¥l> t VX . 9 9 %(DMeBuIinI, l%(D7k 
, 0. 25Ma:>3^m. 0. 6 M<Olil^ RX^ 0 . 3 M <D ^ ^ ^ X ^ y :/ ~ ;t ^ 
A/T•/j:^S-a■^^^fflv^fc. ^v-^~. fip-^P4VP. <DM^t±. 1 %/i^e> 5 %{cST-^-fb$* 
fc. 1 %<OP4VPSr^tf ^^y/i'SrHX^-r 5^^^ T/v^T*(cSofc|^{c 

< •? i: «ttt* J: 5 ^^:!|5v^:ft:. 2%. 3%, X Of 5 % © « , m.iv ^ X o \zW}i)^fj: 7b^ 
ofc. 5 %OP4VPSr^tpy/H4. 2 % P4VP||t?/|fe t U^^. -f o t 5 J: 

pJ-^xfc, *1 Itt, fet* bfcffl>«r ©P4VPaiS=ir#i-5 t 
ii) TIB^ b T -5 . 
[0105] 

a. tSoT. y/KO*!iS{4. *^S?&#14<0{£T^® :i t < , fl filS -f- -5 ;r t ^ t? # 
. 2 SMiC-^X 3 ^ mi^m^M^^ ^ ^ t \c X h^tc^ a^*S|pJ±-f-'5, 0. 25MSr 
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<!: ;6S ^ a ^ tt fc . 
10 10 6 1 
[« 1 1 1 





1 % P4VP 


2 % P4VP 


3% P4VP 


5 % P4VP 


n (%) 


3.23 


3.48 


3.09 


3.19 


I,e (mA/cm^) 


10.74 


10.42 


12.03 


10.9 


Voc(V) 


0.59 


0.59 


0.6 


0.61 


V„(V) 


0.39 


0.4 


038 


0.40 


l„ (niA/cm^) 


8.27 


8.69 


8.07 


8.03 


FF 


0.51 


0.57 


0.43 


0.48 



[01071 

C. ^^^M ( co-sensitizer) 

T'%5o SI 6 {CM UT jbiB ufc J; p myt^H-^&mti. AM-^mytff>mH^(om^^ 

mn. »*u<«:, (1) ^mm^ff) ^ mm^M t^mmm^i^f^'^ vx\,^ ?>^9mmff> 
m^wiM t <o^^i^^ Rxj^m'f-^m'^i^. ^^^<om^i^^\:zX'ox±]^n^^^:i-t^vi? 

■)! ;v ^< ^/ ~ ,v ^ 26;U5fib Wie-g-gimCl«:*stgrf fejLS. 
[01081 

St/El 6 Sr#fiS-r ^ i: , ^i^^Jt^SOfi. ffi S S $ ti. fc ^ 3fe 14 y «i ^ # ^sf 6 O 3 05 
[01091 

Sr#;tSo *12-16-ei*, AM 1. 5i:VN5*^3fe2/5^V'-i5'^# (ip*.. 
1 000W/m^O^Ofig|t) S^fflV^T, ^-^7^^y-k--v^3:/i^^JSUfc, S-^h^^ 
'>7*D^^>'= h y /H^^td 1 M(^>LiI. 1 M<75t->^5^/H^ y V? V, O. 5 MC?l2$r-&A/-Cj5g 
5*K«:««M=lrSffl ^ ^ ^ b fc - t> . <Sia ffi S^gg ^ jx («1 5, l' 

7 1 8 ) =T^y e^^^UJi^ja-CffiS^gg^ivyt (« 1 2 , 13. 1425.t;?16 
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I 0 1 1 0 J 

^i^^M<ommi>^^mmm^m somo i %mm-Qs>^m^\c^ ^mmr ^ i^at 

[ 0 1 1 1 I 

ott. ^oiB{4^-g-s*>s v^H■^^- fiP*>A, =^ia-bT. i- y m.^mm^\c^m-t 
13 10. fiP*,DPABA (i>7 z^/l/Z 5 y ^mSS^) . -Cfe 9 ^ A = COOH-C 5 
„ 0 1 3 C fi. A^5;^7/V5j?^v'p#(*cCOOH-C3i>5, DEAPA (N' ,N-i>7 3iz^/PT5/7ai 
-/i':/nf:^>S^) il4:*tt5S'J<D=ft«t6<j/jtT5>'l 3 2 0Sr@^bTV>5„ 
[01121 

0 1 4 AW:, ^mmM^?>v^ti^%m^-^-&mo>isiti t hmm\.m ^^t^mm 1 3 

30Sr*UXVNS. ^^-^^ft^ S 0 0 nmX *) iz^ i^MMtt^i^^T. <0 gS {4 S ^ » 

RiST/RjW:. ^Ertb^tu, 7:^~/um. T/i-^/l^M. S ^ 7 z.^ = S , S 20 

i:i-SCltAS-C-#5o »*b<r±. ^^T/i-=^/i-r±, l~10<o^mSr-g^tPc 014Btt 
. mm 1 3 3 0O:ft^6*j^Jfi?^^®l 34 0, gp ^DPACA (2, 6 ;^ (4-^S#fil) -4^ ( 4-N 
, N-v? 7 ^ ^yUT 5 / ) ^ -/Vtf y v> VBfe) , IS ^ b T t) . w;i-eR,&TJ5R 

2 :7 =: /U -C fc ►) , A COOH-C & ^ . 
[01131 

DPACAl 340 tt, £XTroj;5l-'^^-r5ri:;i5-e#5. 60mlSrl|3^^UTV^-5 
^^^SU^^^^&^^-dX-fc 1 0 0m 1 jtLjS77X=i{C, 1 . 4 9 

g (9. OSmmol) , 4-N. N-^'^ai^yl'-^l^XT/l'T'fcK 1. 6 9g (6. 18m 
mol) . RXfrnmr l^'e—^ J>. 5. Sg (75. 2mmol) Sr^^mUfc. ^^^SS 
Sr, ^^T-C«# boo. 5 ^ra*P^|£S Ufc. SfS:iK»S:^®fc*-c?&^ b, tK 1 5 0 30 
mlEfifCft^*, ^tl^i^^'nn;^^^^ 150ml-C}fttHbfc. ^^v^r^no^^V'^, 

cO@?g#;T*fc5fififei^>Sr#fc, ^^mm^lSo ^ :^ ^ / - tv-Q^^ \^ ^ *E^ft«bT, 2.6f 
^ (4-^a.S^) -4- (4-N.N-v'7 ^ ^^/V-r 5 y ) 7 31 =71- f y v5 >• (DPACA) O. 9 2 
OgSr#fc„ lt.^ttl9 9~200'CT-*>. ,tt42 1nm-T?fc9, 5>^^Si5t« 

W:39200Lmol-^ cm.-*T?*>ofc. NMR^>3tS§{c: X o "CSt^ 

[01141 

^12{i. JS ta M $ . 1 mM(7)N36*^?^SUJ 3 a<D2SS<DDPABAttJ {C-ife^ar $ 40 
-e:T^3ttt<Sr## bfc^jJ'^TJcM-r^igmSr^ bTVN^o «1 2 {4 ^ . » 
^bv>2 0/i (.^m/^mmM) Jt©#'^^^:gfcit;v^^ t fc^ bTV>5. 

[01151 
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mm 

cm' 


V 


In 

mA/cm^ 


V 


mA/cm* 


FF 


V 
% 


a 




liiiMN3/EtOH 


0.44 


0.62 


6.69 


0.44 


838 


036 


2.91 






032 
0^ 


0.64 

0.63 


6.81 

6S5 


0.43 


839 


034 


2.94 




EtOH 




0-50 


0.63 


6.82 


0.41 
0.43 


8.72 
836 


032 
034 


2.84 


m 


N3. DPABA 


lmMN3. 0.05M 
DPABA EtOH 


0^ 


0.64 


7.70 


0.45 


931 


038 


3 A3 




033 


0.64 


7.40 


0,45 


930 


036 


331 




/Tuva LunZJt 

450*C 30-9^ 


2C/1 


030 


0.64 


7.70 


0.45 


938 


037 


3.44 








031 


0.64 


7.60 


0.45 


933 


037 








ImM N3, ImM 
DPABA EtOH 


033 


0.63 


7.21 


0.41 


838 


035 






TiO2,-10fim 


030 


0.63 


6.75 


0.44 


8.23 


037 


2.97 






1/1 


0.42 


0.63 


7.11 


0.44 


8.67 


037 


3.13 








0.48 


0.63 


7D2 


0.43 


8.49 


036 


m 


m 




linMN3, IQmM 
DPABA EtOH 


033 
032 


038 
0.60 


4.95 
531 


0.42 
0.42 


6.02 


0.60 


2.08 




AMIJD,C1 


mo 


0,49 


0.60 


533 


0.42 


6.67 
6.72 


038 
038 


2.31 
2.32 




7mtii{sm 1 




0.45 


039 


533 


0.42 


6.47 


038 


m4 


m 
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. I - V#ttSr|*» Ufc»-g.<D^;^Sr.^ UTV^5. « 1 3 H: * . « j& ^ ^ DP 

ABA<D#^^tC/i*5gfeS$tLS - ^ S,,T^UTi3 . i tt . ^ ^ ^l^ ^ (O ^£ l,^ ^ <0 <D ^ 
m DPABA i ^ UV3t <^ PiJ JDZ . ^ (O-^com^^Ai^mm-r ^ t <7>-CI^/iV^r <!; 

. ® 1 6 tt. DPABAtcM-rs, mytmnm&co^u y 1 3 6 0 ^mi.-cisy> ^ ^ftt±4 

0 O n m^feJ^O t (r>^PiiHX U-CV^^. ^ 5^ h ;d- 7 7 -f jS' <D K 5t S *S ^ # V> fc «) 5t «: »3c 

A/ if DPABACO K itSl ^< K (C ©I b V^ . 
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i-v 




a,* 


V 


in A /f*wT\^ 
II lr\/ villi 


V 


Isc 

mA/cm 


FF 


% 


a 


1 mMN3 

EtOH 


0.49 


0.70 


o.oz 


0.46 


11.02 


0.51 


3.97 






0.49 


0.70 


oil 
o.i3 


t\ AC 

0.45 


10.20 


0.51 


3.66 






0.49 


0.73 


7.5/3 


0.51 


9.69 


0.57 


4.04 






0.49 


0.71 


8.23 


0.47 


10.30 


0.53 


3.89 


0.20 


ImM N3 
O.OSmM 


0.49 


0.71 


9.05 


0.46 


11.53 


0.51 


4.16 




DPABA^^ 
EtOH, 20/1 


0.49 


0.71 


9.24 


0.46 


11.56 


0.52 


4.25 






0.49 


0.71 


9.39 


0.46 


11.50 


0.53 


4.32 






0.49 


0.7! 


9J23 


0.46 


11.53 


0.52 


4.24 


0.08 


1 mMN3 


0.49 


0.69 


6.35 


0.47 


7.83 


0.55 


4.26 


455nni 

70 

mW/cm^ 




0.49 


0.69 


6.05 


0.46 


7.44 


0.54 


3.98 




0.49 


0.72 


5.74 


0.52 


6.94 


0.60 


4.27 




0.49 


0.70 


6.05 


0.48 


7.40 


0.56 


4.17 


0.17 


ImM N3 
O.OSmM 


0.49 


0.70 - 


6.73 


0.47 


8.21 


0.55 


4.52 


455nm 
70 

mW/cm^ 


DPABA#^ 
EtOH, 20/1 


0.49 


0.70 


6.74 


0.47 


8.19 


0.55 


4.53 


-eft 


0.49 


0.70 


6.74 


0.49 


8.25 


0.57 


4.72 




0.49 


0.70 


6.74 


0.48 


8.22 


0.56 


4.59 


0.11 
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imi 4] 









l-V nii 




cm^ 


Voc 

V 


rnA/cm 


V 


Isc 

mA/cm 


FF 


% 


a 


0.5 mM m 
^*EtOH, 


0.49 


0.70 




0.45 


9.82 


0.52 


3.58 






0.49 


0.71 


o.uy 


A AO 

0.4 0 


9.58 


0.57 


3.88 






0.49 


0.70 


7 47 


U.40 


o o 

0.83 


0.58 


3.59 






0.49 


0.70 


7.84 


0.47 


9.41 






A 1*7 


0.5 mM N3» 
0.025 mM 


0.49 


0.69 


7.44 


0.45 


9 21 








EtOH 


0.49 


0.69 


761 


0.47 


9 75 








20/1 


0.49 


0.69 


6.98 


0 45 


O.JO 




\ A 

J. 14 






0.49 


0,69 


7.34 




0 17 


U.jJ 


3*3o 


0.22 


0.5 mM N3, 
2.0 mM 


0.49 


0.6S 


4.62 


0.44 


5.66 


0.53 






I PA WW 
EtOH 




U.oo 


4.18 


0.45 


538 


0.53 


1.88 






0.49 


0.66 


4.51 


0.45 


5.82 


0.53 


2.03 






0.49 


0.67 


4.44 


0.45 


5.62 


0.53 


1.98 


0.09 
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►=& /iii IMj ^yt 

cm^ 


V 
V 


J 

mA/cm^ 


V 


mA/cm^ 


FF 


1 ^ 


1 a 


0.5 mM 


0.49 


0.73 


8.32 


0.50 


10.56 


0.54 


4.16 




N3/EtOH, 
— Mfr4dras 


0.51 


0.72 


8.13 


0.49 


1030 


0.54 


3.98 






0.50 


0.72 


8.56 


0.47 


10.65 


0.52 


4.02 






0.50 


0.72 


8.34 


0.49 


10.50 


0.53 






0.5 mM N3, 
0.0125 mM 


0.49 


0.73 


. 8.55 


0.51 


10.48 


0.57 


4.36 




DPABA^* 
EtOH, 40/U 


0.53 


0.72 


8.53 


0.50 


11.00 


0.54 


4.27 




0.49 


0.74 


8.08 


0.54 


10.96 


0.54 


436 






0.50 


0.73 


8.39 


0.52 


10.81 


0.55 




mmm 


0.5 mM N3, 
O.OI7mM 


0.49 


0.73 


9.07 


0.49 


11.31 


0.54 


4.44 




DPABA ^* 
EtOH, 30/1. 
-lift 


0.49 


0.75 


8.64 


0.52 


10.97 


0.55 


4.49 




0.52 


0.73 


8.19 


0.52 


10.88 


0.54 


4.26 






0.50 


0.74 


8.63 


0.5! 


11.05 


0.54 


MS 


mml 


0.5 mM N3, 
0.025 mM 


0.50 


0.75 


8.57 


0.52 


11.56 


0.5! 


4.46 




DPABA 
EtOH, 20/1. 


0.49 


0.74 


8.88 


0.52 


1!.45 


0.54 


4.62 




—eft 


0.53 


0.74 


9.0! 


0.51 


12.08 


0.51 


4.60 






0.51 


0.74 


8.82 


0.52 


11.70 


0.52 






0.5 mM N3, 
0.5 mM 


0.49 


0.72 


8.85 


0.48 


10.78 


0.55 






DPABA^i^ 
EtOH, l/I, 


0.51 


0.74 


8.62 


0.47 


1037 


0.53 


4.05 






0.50 


0.75 


8.38 


0.49 


10.02 


0.55 


4.11 






0.50 


0.74 


8.62 


0.48 


10.39 


0.54 1 


m 




0^ mM N3, 
5mM 


0.49 


0.68 


7.56 


0.44 


9.09 


0.54 


3.33 




DPABA^.^ 
EtOH, 1/10, - 


0.51 


0.69^ 


7.62 


0;46 


934 


0.54 


3.51 






0.49 


0.67 


7.25 


0.45 


8.84 


0.55 


3.26 






0.50 


0.68 


7.48 


0.45 


9.09 


0.54 
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1^16 1 











Clli 


V 


Am 


V 

V 


m/vwn 


FF 


rj 
% 


a 




8mM m/^^yn 


0.49 


0.68 


8^1 


0.44 


10.07 


0.55 


3.74 




0.49 


0.67 


8.28 


0.44 


9.75 


0.56 


3.64 






0.49 


0.68 


9.16 


0.42 


10.80 


0.52 


3.85 






n /to 


0.68 


8.65 


0.43 


10.21 


0-54 


mm 


tm 




SmM N3, 0.4mM 
DPABA'&^#^:/D 

h SIS 
2(yi 
1 


0-49 


0.68 


9-52 


0.44 


11.18 


0-55 


4.19 




0.49 


0.68 


9.96 


0.44 


11.59 


036 


438 




0.49 








12.13 


0.52 


4.12 






0.49 


0.67 


9.76 


0.43 


11.63 


034 


^ 


MS 




SmMDPABA 


0.49 


0.55 


1.02 


0.42 


1.22 


0.64 


0.43 




0.49 


0.55 


0.94 


0.41 


1.13 


0.62 


039 




0.49 


0.58 


0.89 


0.44 


1.07 


0.63 


039 








0.49 


0.56 


0.95 


0.42 


1.14 


0.63 


m 1 


m 
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cm' 


Voc 

V 


In. 


V 


mA/ca? 


FF 


n 

% 


cr 


0.5 mM 
N3/EtOH, 


0.51 


0.73 


8.40 


0.50 


10.84 


0.53 


4.20 




0.53 


0.72 


8.13 


0.49 


10.30 


0.54 


3.98 




0.50 


0.72 


8.77 


0.47 


10.87 


0.53 


4.12 






0.51 


0.72 


8.43 


0.49 


10.67 


0.53 




L; •«;... 


0.5 mM N3, 
0.01 mM 


0.49 


0.73 


8.10 


0.51 


10.39 


0.54 


1 J 




DPACA#* 
EtOH, 50/1, 
— % 


0.50 


0.74 


7.95 


0,50 


10.01 


0.54 


3.98 




0.49 


0.72 


8.10 


0.50 


9.85 


0.57 








0.49 


0.73 


8.05 


0.50 


10.08 


0.55 






0:5 mM N3. 
0.02 mM 


0.49 


0.74 


8.38 


0.50 


10.48 


0.54 


4.19 




DPACA^* 
EtOH,25/l, 


0.52 


0.73 


8.18 


0.48 


9.74 


0.55 


3.93 






0.49 


0.76 


8.08 


0.54 


9.45 


0.61 


4.36 






0-50 


0.74 


8.21 


0.51 


9.89 


0.57 






v>„/ JIJIYI IN^^ 

0.5 mM 


0.49 


0.73 


9.07 


0.46 


11.31 


0.51 


4.17 




LJ r\ 3 

EtOH, 1/1, 


0.49 


0.75 


7.41 


0.53 


9.24 


0.57 


3.93 




— Bft 


0.52 


0.76 


7.93 


0.52 


9.12 


0.59 


4.12 






0.50 


0.75 


8.14 


0.50 


9.89 


0.56 






. 5.0 mM 


0.56 


0.73 


6.36 


0.49 


7.59 


0.56 


3.12 




EtOH. I/IO. 


0.52 


0-73 


6.63 


0.49 


7.84 


0.57 


3.25 






0.50 


0.72 


6.53 


0.49 


7.59 


0.59 


3.20 






0.53 


0.73 


6.51 


0.49 


7.67 


0,57 






5.0 mM 


0.43 


0.65 


3.12 


0.49 


3.77 


0.62 


1.53 




DPACA#* 
EtOHi 


0.45 


0.65 


2.93 


0,49 


3.51 


0.63 


1.44 




-m 


0.49 


0.66 


2.83 


0.49 


3.40 


0.62 


1.39 






0.46 


0.65 


2.96 


0.49 


3.56 


0.62 1 
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EtOH 



N3, DEAPA 



120t:, 10 ^ 



0-5niMN3^EtOH 
-ft 



O^mM N3, 0.OImM 
DEAPA EtOH 
50/1 



Ti02,~7^m 



AM 1^D,C1 



O^mM N3, 0,02mM 
DEAPA EtOH 
25/1 



0^1 



0.49 



0.49 



0^ 
0.49 



V 



0.72 



0.75 



0.74 



0.74 



mA/cm' 



8.67 



8.15 



8.74 



0.52 



0.50 



0.50 
0.51 



0.53 

0.49 



0.5iiiMN3»0.5xnM 
DEAPA EtOH 
1/1 



03mMN3,5.0mM 
DEAPA EtOH 
1/10 



5.0inM DEAPA 



0.51 
0.49 



031 



0-50 



0.50 



0.52 
0.49 



0.49 



030 



0-49 



0.49 



031 



0.50 



0.70 



0.71 



0.72 



0.71 
0.74 



0.73 



0.73 



0.73 



0.71 



0.71 



0.70 



0.71 



0.60 



039 
039 



039 



832 



8.68 



837 



8.40 



835 
8.90 



8.76 



8.40 



8.69 



8.94 



8.83 



8.18 



8.65 



0.88 



0.71 
0.75 



0.78 



0.54 



034 



032 



033 



0.41 



035 



0.45 



0.40 



V 



0.49 



0.47 



0.44 



0.47 



0.44 



0.45 



0.45 



0.45 



0.44 



0.44 



0.45 



0.44 



0.43 



0.44 
0.42 



0.43 



0.45 



0.44 



0.44 



0.44 



0.42 



039 



0.40 



0.40 



1« 
mA/cm' 



10.60 



1030 



10.63 



1038 



11.00 



11.11 



10.61 



10.91 



10-92 



1031 



10.21 



1035 



10.78 



1037 



9.71 



10.29 
1.08 



0.85 



0.91 



0.95 



0.49 



0.46 



032 



0.49 



FF 



036 



0.49 



0.49 



031 
030 



0.49 



0.49 



0.49 



0.48 



030 



031 



030 



030 
033 



031 



031 



0.61 



0.62 



0.61 



0.62 



0.65 



035 



0.67 



0.62 



% 



4.25 



3.83 



3.85 



3.82 



3.86 



3.78 



mm 



3.92 



3.85 



3.78 



m 



3,84 



3.89 
3.44 



0.40 



031 



033 



0.17 



0.14 



0.18 

m 
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^ :^Tmmx-m 0 . o i 2 o m»%-t?fc5, 

[01301 

-en. muu^i 3 7 e^sr. ^mt^mit!^t)^^f£i,mi(oy^^^-mi 3 s 2-e=^-7^ 10 
iis-e#^>„ 7'7-r-7-®i 38 2H:*fc. :iKyy :/;&-fc-5VNH:MiP(^^sr, -^©-M ■ 

f*±IB04{C^«<D^^' = '>A (IV) :^h:¥>K/Ky-v-4 0 0 T-fc5, d^e>/j:5^SSr 
■&tf^t*s-T?#5„ 3f:B5g©^n|;^fi<|'aJ-|IJS?^^{C J;tvff , S^WipF 1 3 7 6 . 0 6 IE 
«<^mi<0^$J:T-^b< 3tSiH±-C*>SS« 6 0 9-efc5. AP^-C. ^tUntVi 1 3 7 6 H: 

3 8 8<^!g®^fi. 0 6 OffiS|c^i^$tT,fc^3t14-:>-y 3|a^^«-3^ 6 O 3 ^ 7 ^ 20 

I 0 1 3 1 1 
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[Hife^J 18] 
[0133] 

^097j^^mmmxt±. 2 . Snm-lOOn mO^ V^TiOz ^^/PA^r. ^ V :^ 7^ 

/V (---er±. PET) S*t±JJ:=i-7^^ i^i/^ttTVNfiiTOiioJrtc, JE^Tt?^^-! y jS' =» 

— tK^— ;^<DTi02 (^^^^S 2 1 n m ©P25) ^ 7 !) — , ;^ y< y n 

-T-W Vi/$i^fc^^^Ti02^#-t-5IT0/PBTi:**DX£^IT0/PET (IP*,. ^ ys' 5, =r - 7^ ^ 40 
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i 1 OSURLYN, 25Lt5^^«14^-7-^^ix:^:*:K®?tfe*f^Mbfc. ;Jc^^ 5 ^ i^- 

[01341 
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o/PET±tzf^m^ti±±mmmi^mi.xti. o. e 7 '^>©is^^F Fissi^^tvfc. j^jdx 

mmm 1 9 1 
I 0 1 3 5 1 

LfCo ^5:v^-e. mmmm.^^. nom±\Z 8 00 r pmJCT><.f^^=.-^.<^.^bih. ^ 
V^t?, 2 1 n m© 3 7 o/oTiO^ (P25) m ^ m ± \C 8 0 o'r p 

mfCT^ l^:^=.-:r^ =• - ^ V i/ $ TiO^ ^ . Ti (IV) ^h^'^h'^V-^ 

-<D0. 0 iM y -/w^JK^'Jc 1 5ti>P5S«S-e:. ^o^^^-r K*DfSa«Srffi v^T 
SO-CT-^^^-e:. !^>:V^-C12 0'C-r2^>ra*P^-f-^r^:^CioT. <£®t?*B2^iKS* 

5 0<CT-2^^P^^M$*fc. 7'7>r^- = -7-^ >j5^^«lr^^<&flj^ U ^^ fit ^ 14 |^ D & 

[01361 
I« 1 9 ] 
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t VX <D^ :^ ^ (IV) h df^ K y - ;fir :^ ^ y 



0 O r p m (C T ITO/PET:/ 7^5^,yi5rS;H^o_t(i;=^i^v=,_^^^^Lfc 
^2 1nm(^43 %Ti02 (P25) mm^Ot: 8 0 0 r pmlCT><>f>'=i-7^ 
-7-^•>i?'$^^fcTi02Sr. Ti (IV) :f h ^ > h' :^ V - (D O . OlM >^ 
»-l 5^^p^a«$-y:^ K ;!)P ^ ffi ^^ t 5 O'CT^jS^-B:, 
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[0138] 
im 2 0 1 
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10 

[0139] 

F . :i:mmm(o^Kmm. 

^IS^(O*^«?&1402a, 1402b, 2il/I402c (Stfe-Cfl 

4 0 2J ) Sr-g-tfffi2^^$ti-fc;fc^«?a^v'^— /^O0y^6tI|^^S?^^;^^UTV^5. 09 
Sr;^-f-fc*3^cftfc. 3oO;fc|^limi 4 0 2 Sr^bTV-'5^5, *^«?fe^vf;n.-/V-l 4 0 

71^ 1 4 0 0Sr^UTV^s„ — /wi 4 o Ott, MW;6SJbSi 4 0 4fo5^^tt 

mm 1 4 0 6(OMtT.*MCAW-t-5J;5*7'-<;^7'UW'«|j36fcJS U T Vn-5„ 018AXt;fl 

8BSr#M-t-S<>:, ^1<^^^^^«1 408^:^2<Dm^^iKSl 4 1 O © ^ . ^Igc 

®*s«mi4 0 2 dJBa«$tLT:v^s. »*u<«., ;«c^s?fe mm^i^s 1 4 0 8 ^t;t 20 
1 4 1 0 tt. mi <omtt 1 4 1 4 tm 2 (omu 1 4 2 0 a>mizmm^^x\^^?>, ±mmm 

1 402fi, ^^^t:>-y-vhy^'^®142 5 RXJ^m^mmmW^ 1 4 3 

m-^V< i-i. *^«?&tt^fc. ftb]Kf^ffl^^i-m<*:i 4 3 5t>^tfo mmSi^®140 8 
AtJ^l 4 1 OH:, ««tt^igcl 44 O RXf y Jl. i-immitmm 1445^-^A/-T?V^5„-^J 
JJ^W^JgJgJS-eW:. m^gEi^^l4083^tfl410tt*fc. ^«<t:JB^^igcl450t> 
-^tP. ^ffiJi, ^ai±^1^5 1 4 4 0 {j:^ UT. itei&tt^l^ 1 4 4 5 2iUt/3iLtt3Scmf*:ieie 
■gi 1 4 4 0 © *@ Sr S /JN -fb i- 5 ;i *s » ^ U v^ . 
[01401 

mfs.mmm 1 4 0 s &xj^ 1 4 1 oio^mtt^^i 4 4 o^t/^^^^^^i 4 4 sn, m 

^rflTO, 7 K-T" XK-fb^fei, il>fb;5^X, H-fkM^&jfc if © i 5 /iSM5fc«-)|£FSr-& 30 

^#s„ — -E^ii^w^jfe^^ig-rfi, 1 4 o 8s.o^i 4 1 0 (omM'^mWi 1 4 4 0 

<^^*tt. *?)10 0nm~*&4 0 0 nm(D^H-e*>5, flfetomS?^ffi-ett. ^^tt^^cl 
44O05m$H:, ^150nm~^300nm-e*>S, ^ ^ mm^Wi (O ^ P:> f£ ^ 

miJii:tia^ l7-<irfe5v^«:^|gSrl «:^ifc<D^mtt^«E 1 44 0Jc^ggUT. ;tc|i§ 
S?t!i^i?^-/n 4 0 o ^^Uik^i^m.fS.^icmm-r i> i: S. 

[0141] 

^ b < tt, -yp 1400H:, mv< V> < o*»053IM 

3. — 1 4 0 0 Sr«f ^i-5®Xt5^*gs©^T Sr^ b < 3t 

siattT♦fc;5#^s^^* e>?^^-f-s -e^a^-fr#5„ fife© Has ;ki®m?ife 

>^ ^ ~ 1 4 0 0 tt ^ X mm. =^ — %m^-t ^ m <om ^ <r>m^(^'^^ < hn^a^^ft 40 

. 1408&Ufl41 0 (O 5 Ibii^fj: < t iy-:^ (O^mmm 1 4 4 0 ti. *U< 

[01421 

m^mmm 1 4 0 sso^i 4 1 of*. 2 v ^ < (ommmmm 1 4 4 0 comic m 

HtLmmt^m^m^ i45osr-g-tfrtd5T-#5. if*L<tt, ««^*i^^^*gci4" 
50 tt. ^jxifi, is, ^, e^, =5,>5r^i,, x^v^i^A, gfe, xu«*H^<D-8-^/jrir 

©^SttW^Sr-^tf » flfe©®§];i^mtt«^ bT, IS ^ 14 L ^^ *s , ITO, afetffcjKy 

oxtt^^(D^m«:^M^^ 1 4 5 o f4, HK^jicisig-efcSo fc-5v^«*fc, loxtt 50 
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w.^ CO mm^mu^^ 1 4 5 ok, ^mm-v h i> ^ 
I 0 1 4 3 J 

-mm\c xiifi. m^i3L-f- y ^ h V 1 4 2 stt. m^i^-r y mz.ti ±m 

25(4. W-i^mmm 2 4 0 0 n m(Oi- y m'J-ir^tt. J: D ^ i8B fc Ht . 

. mi O nm~^4 0 n m <^> % ^ ^ ^ ^ 5 ^ b V- Mife ?^ «S , :^ / S ^ tt , 5? 

[0144] 

^til^'t'fc^^gc^S > tiJ-e^5. fulB7 7-^^&^(4. i^l00nm~*t,400nm 

SbTV^5/Ky7^zrUi^lfr^V.:^<Oj;5/ji#S:2Hy^-i.6;fc5^-a-4gj-efe5. 
[01451 

1 4 3 0 y -7-«-i|sf. Ru^ifciSEWtttt©. mx.ti-^ V ~^<D urn 

^^»^b^^o fife0^ig?^^STM4. «?^i^ilia^i*:i 4 3 0tt. «?#:-Cfe5o -tOJg;^ m# 

1 4 3 0 tt, ^^^jcit^o. ^^^"^^i^trmm^ix^Km-r^m^ <D:^m^m 

<^^T®ffl-f-S r t -t?# 5„ i tt co:6rfe{cH:, ^Jxl«, Itil =t - ^ v ^ , 0-7=.- 
4 3 0J4. ^:^ve^tt7Ky^-. pTM^J, 25:Of3!>^bifet3 ^ © il-g- 4^ S: ^ tf ^ 

^^^-r^z.h\^ii^x. mu-t^^tti-a^:^^ *uiB^y-^--f4«i«6(,su^/3itt-J-s 

[0146] 
[01471 

y :^;^;-=Srfflv^ 5 Ji^ 3 0 ox:) m^m$:m\^^x\ u-h <o J: 

-etS. ji«J«:. ^«6<}IC»Jf4:«5SUH:, ;?f 7 >^ S fi, SOLARTEX (^W-->THi^3* 

[01481 

5i^k;«f7^«:. #^<b;<f 7;^ J; •? t>. ^6*,. « «J ;i ife;^) 2i 51 5i ;^ u T ^ b < i© 
«lfelcjejgf i ^ix5^«©^v>tastc ioT. '^m^^ h7i-b^mT!)if£< f£V m 
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[0149] 

J: 0 i^:i:mmm6 o o ^ m^-t i> ^ t n^x ^ ^ , mif:muK0RHit.='--T ^ >if^mm 

I 0 1 5 0 1 

tf. *^«-^''^e^='-v''f:^^')«rW-#-5m2©3S'fb;?f7^7'U'-h5r^lcr>^i,^ h 

tAix^?>^ (omm»m\cio\,-x . mns^icmi^oymwDm^ i^. m 3 mmsirx^h 2 

[0151] 

0 oii 2-^<omw6^\zmi^(omu 150 0 ©p^^tcj^* tx. nm(o^mmm, 1 5 o 

6 0 O co^^i»^tt«. *feSrffl^^S fc T-rSj±i-;5o «r!|;tli. 5* "C? i£ =. h © a - /v 
h o - ywMiS 7* n ^ mmwO^RXJ^ :tf :^ y< V T ^ ^ m -T ^ mit ^ 7 t M 3^-^ i^^ 

:fj-(o^iETxMm (<mi 5 ox:) -r ^:^m^m^-xj&m.xmf^^^?>, mm^^^s. 

OT* h tSia-g-Jp*, ^ i^ {j: J; o T , *|gm?lb *> 5 H: ^ * -/v f^^-f -S . ^ V^ 

1 0 1 5 2 J 

-Brtt._ 2o©#ii£F{;i^jcijES,;jMtooX?54^^«raSffl-f-S:: ^dioTa^$t^5. ± 

*?g<^«SS:^.Si-1-Sr ir;fe< , 7 5 ^ - h a - 7 ffi V^ x 7 ^ r ^ 

- b {;iM«^J^jg^-|-5 :i t ,^ j; ^ ^iSXiS^-r 5 ^ diX# 

t> fc ^ 5 „ 
I 0 1 5 3 1 

H . DSSCM m(Dtz.lf)(Om^Si:Ui-fi>:^m 
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5:&-^.SrS«-f-5o 0 2 0 Att. :i^mmi&$>^^^i^-ei^=.-jum<omUU^ 1 5 1 0 
^LT*55, ^Er^-Ctt. 1 510tt. ^y^^S*tl51 5&05^S<4Si 5 2 

O Sr^tp*t^(0 v-- hXttm}^t UT?gJ«Si^T^^S, *DISl^«E 1 5 3 O J: oT 

1 5 1 sRummitm 1520 tc^j;^ g fett;^. m^s srf^it -5 i o 
T, ^ 'b*^ti^l^Jg^»-efe5^mtt^ 1 5 2 0 os^6«)SiKA5erfc*t, j.o. y -7- 
5 1 5i5?&*fct#. 1 5 2 o a-^tDmnit^mmyim 1 5 3 o©®i:t;(;^ 

. ^SttM 1520tt.iJt^<$:t-t--5i^:i5-T?^S. 
( 0 1 5 4 J 

Atr^m-r^ t. m^m-r y ^^un 7 1 5<DMum\z. mn&u 705 tmm-f-?,^ 0 

{Cfi[B^fei-5-i;6J-C^5, if*U<tt. ;?)P^^«l 5 3 O iS^TS^^ 
705fC*f-#-^*P^^«1530«>ElSI. ilfT^#7 O 5 {CJt-rSXmga^* 1 5 3 0«DJE 
Ml/ICiifTS«-7 0 5cOWi»iiS=&^m-t-5 - t tCioT. 2 OBfc0,^-r 

[01551 

-hJE©ii§)/i:j?y -^-SttltJlSf 1 5 1 5 ICtt. «»|;ttf . PET. sKyrjS'ya-^-^^rw- 
'-Ky^5 K. PEN. ^ y -^-tfe^^b**. -fe^^a-;^<^:-^ife, S ^- tt 6, © » -a-er . 

_ y v-^T:^ y 1^© J: P /j^#«tt#y -7-ji5^*tt5„ a* <^ .i^ 6<j k jfe ® -c? « . Mm. 

ttMl 520cD^$Ji. *e,0. 55^nv~*f,55^t:iV-efcS. »*L<tt, 

S Sr#d- t>t^fc^m^4® 1 5 2 o tt. ^Bl^lc J; 5, ^3fett:hy V y^^^^ts :l h 

*5 T? ft S o . 
10 15 6 1 

I. DSSCiSatOfc i?)© 17 ^ i'-l' ^ — n ^ ^ 

M^Jfc. K^ijf::. X 1* ^ © jia Sr M^* T ) . S m ?& Sr f- -5 ;^ & ^ ffi^fT S „ 02 

5 5 OSr0.-KbTVN5„ S^SItlt^Ef 1 5 5 0 tt. * |g 5^ J; S y ^ - » 
# 1 5 5 5 S.U:^«1±S 1560S:«;t5o SW*tifSH 550©-g]JJi. 5fee^tt®15 

hS«^J<0|lH>i- 1 5 7 0 iS, 1560JC#*D$*LTfct). *LTI7^-^157 

5^i. *y H^^t'h^^^JO^B^tl 5 7 0±lCgB@$tbTVNS. 
.1 0 1 5 7 1 

0 2 2 Afi:t;f2 2Btt. !7 ^' ^ ^ ^ ^ ^ ^ V^ T ^ b fc ;fc ^ « * - /V 

<^flfe©«RJ,T.e*,^JS?^S|^a,T^L,TVNS, ^ 1 ©S»$tJ|EH eOOtt. J:5*©J:pJC. ;Ky 
■^-Stt 1 6 1 0 5:I^^«tt« 1 6 2 O^^i^^, ^-CDS*t*tJ|Ef 1 6 O 0±{^«|gc<Dfi 
S'J©*|©m?&;5S?^^$n#S J: p (c. JiiBo;DD^^«{C J:-3T. l 6 O O rtlc^J 

^ as 1 6 3 0 ^J?^^ 07SLt/l 8{C|abTJile:|tL<sfi-<TV^^^ftSU^«3t 

SrffiVNT, 1 6 0 0 ^ h-b^^^^^ ^v>Tv ^mtt^' 

1 6 2 0 (CsJ> 5, h ^ h ^^^j 1 6 4 0 ©iSB^Sr#*D ^ J)^ h ^ /V h^«^J 16 4 0 
<om^ (O ^XTLV -i ^ ^^^^ :^ ^ 
[01581 

02 2B=|r#M-f-S^:. 3J^y-^-S«-16 10. ^mtt®1 6 20. ^j;9^B@|;i 6 30 
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. Rlf^^^y h ;^ yi- hmmM(Om}T- I 6 4 0Sr-^A/r-^Sm2 O^mUUn 1670^^1© 
-/w 1 6 6 0 i:mRt^&t)T i^is},^x m.i3i'B-t>^ . «it ^fig ^ -fri . 
{C J; o T. M^mtt® 1 6 2 0 rom^^i^^JS^ ^ 1 6 3 0 @ 

.^bb. ^n{cj:oTi7W'-\'i 6 5 0tt2gp^rttcfi|i#$n-5. micioT. 5i<j.o^m 

© jfe <0 ft C S o 

[01591 

h ^Sr * 1^ - /i- 7 $ ^ - ,#3 ,c SB fi u , + ^> ;^Ur jo v^ T 1 0 # Pel *D EE L . ft ^^ "C 
. *|gm?fi*i^^-yH 6 6 0 ^#»i^-fr. llo^«^Jj|ffl>H-<Sr:7'^^.aiefc-g-toi:, 

3. — yK^ {BJ — /He ^ V"' „ 
[0160] 

022A25:Of22B »C S ^ ^ 5 ^Jg ?g JH ^ ^ V^ T . 3 i« © ;Jc gg m ?6 ^ a. - /W ^ « ^ b 

«^^^Sr»ro;rco M iz fj: ^ :^ D mu ±(0 & ^mmi± => - ^ > ^ y 'f- ^ M ^ 

MO-BOND 615^^ ( 3Mtt A ^ nf fg ) T o fc , THERMO-BOND 615tt. Ht -h 1= = - 
. THERMO-BOND 6 1 5^ « ^ ^ , 1 2 0 y h 7" X T' O ffi ^ f- ^ yl. J: 

T fit&i^- h jitc5fefT#x»p ufc. mn.m^w^^^^ 3 l e ^ ^ ^ !? ^ 3 m m 

[01611 

^cffiv^^, $t>»e, ®22A&U522BT'tt. H K W Ic R 4^ Br S ^ ^ f 5 J: 5 !7 ^ -V' 
©ji^/i!7W -Irw^fB^^^^tctt. mM6^\ciE:^M. ^Pim. E.nm. -^J^. 

[01621 

h ^ /I' hSe*^J 1 5 70S:tJ5l 640W:. THERMO-BOND 615g«^J {c|5g ^ ^ 

BYNEL) Sr*ffl>H-feS V^^i:7 ^ /PA t bTSffi-rS t dST'# -5. 17W -Y- 1 5 7 5 1 6 

5 0 , S«^J 1 570S:U5l 640-r'=i-7^^>^Lfc?). ^«^Jl 570^0^1 64 
0©Tf;iigfflLfc»3. S«^Jl 5 70SO?1 640cr>J:(cig^UAct?, X(i^«^J15 7 

^ffiv^sr i:is-ci:5o ^l^btt^«^JSrffiv^5^^. m:s.mm.mmrx. 

[01631 

^ j^^^, ^^^^^^ ^ ^^^^j^^^^ J; 5 i^^* 

1^ m?& * V? - /H^ -a- ^ ^ ,^ O /j: -5 „ 
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(0164] 

J. ^JgfS Sril ;t -5 DSSC 

mmiz. i&m. (<*^3 o o-c) x^misiizmm^^z - tA^x-t if ^ bcoiasesaicij 
J^fi. ^mm 1 7 o 4tt. mi ^w^ffl 1 7 1 2 ^ffivN-rm 1 oiEtit^s^sw i ? o s 

1 7 0 4 ©m^^Milr^-r i 5 , ^ fc J; o T , ^ ~ <D mu ± ic^m (D 

n^Um 7 2 0 dSiBg $ti,XV^5„ itttf . 

1 70 0H:. ^ 2 mmmm 1 7 2 8 f^{cmibiz,^nx\>^^}7 ^ -^-fr - =, ^ I J 2 

4 ^X is ^ . ^ixf-J;oT^Mmi 704i!et&=»-7^^>^l 73 2^ttfcji*f6]m 

Si 7 3 3 ©K^cmm^i^Sr?^J5feUT^^^, © m ^ - 700H:4fc. 
^ill$*Wl 736, XTJfm2<DS#l 744Jit=i— 7"^Vi5^$ttTV^5^mttSl 74 

0 fc^tf, ^M^l 7 O 4 tcfi, ^^.y^ m. ^^y^^^jy^yz? 

mmmi 7 2 S fflOjg^/jtttJlsftctt, Ji^cO. BYNEL35:O:THERM0-B0ND;d5^* 

=^ ^ ^ ^ K.. 't(o^xi>mms.^mm^j:mu±icm^^Hx\,- ^. 

[0165] 

m.^mit. {gts, ^u<Dpif\,f,^\zm\^x^ 5^^§ns. i^cv^-c. ^m,m 1 7 o 4 \z.°M^n 

ox, 1 7 08(^a^a-a-t>*So «^^J ferns U^/Xtt^it^^J^^y^i^ 

^I^Sffl bX, ^5fett-:h/*llr^«-j|sF I 7205r^^$-B:5, © ^ 5fe y S ^ « i|sf i 7 

2 0J:{cmi^i^2ltt^l 7 3 6Sr = -7^^V:/U, ^bX, ^«Jg 1 7 2 SRUU^ 
Vi5'-=i^j^^l 724 5r^*PUX, 1 7 O 4 ^*M6jm® 1 7 3 Sfc^-^^-frS 

(01661 

$f^Uv^^^fe?^^^?tt, t^m?Si 704tt5^>j'i^-efe»); ^MStt:^/fe^«^sH72 0 
f4«£^ *ivfc^^ ^ 7- ^-g-;^, 1 7 4 0 JlITOXfc ►) , ^ LX^ 2 1 7 4 

4ttPEtXfcSo i^^ -/Pf4, S 7.fC®* $ t 03 05 J; 5 /j; 

:^n-fe;^SrffiVNX«|^i-5::i:dSX#So S^rn-t;^ («3J;t«, n - h 5, p - □ 

-fe;^) (1) ^m^±K. -T^wc¥!^mm^mi^x. mme^m^x. xti^< 

^ ^HitMi^ (m^l-£. ^mUi^\-) X 3 ^ ^-r 5 ^ 7^ 5/ 7-, (2) f-j? 
" ^ ^ ^ ^ ^^-^^-f 7 -T :/XiBi®Xf4teia;^^-t- 5 >^ ^ y 7", (-3) 

#ttx i D i¥u< j&^Sj@^SE«f>i-<k$fc«{ci: OX) mn\^^^y^T 

. (5) a^iag ^ tLfc -^0;«f ^ Kd-7»;:J:oX, 3^ «I I? JA © X o iW ^ 

^x:^m>^<ouwLmmx<D^m^^tz.h-rn^x:^~y t\zii^x 

a^a-^to-Br^^T- y 7-, ;iS'a^^ti,5o S Jg fS X =- - 7^ ^ ^ $ ^ 1 or> fc 
[01671 
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*3!?x ^fttt^ S.ti^ i:^ ^ ixtz 2 coxmw.i&'e z:l — I 8 0 4 Rxf^ 1 8 O 8 triS X. ^ 

/P1 8 0 0W:, iii^SSitT'n-fe^;*^ ^ V^ T i" 5 ^ t *S "C # 5 . ^ 
y 1 8 2 0 Sr<ii X. So S^^JR^ 1 8 1 6 1*, 1 8 2 4 IC:^ LT V^ 5 J; 5 tcm^ 

mm^m^j: 5 1-^^ b jjs^it e>*i..T*j t» . K^mmn 1 a 2 a . mmm 1 a 3 2 . v a 
"^^i^^ — ^i^ififxaz^^ ^ if \ a A 0 ^Ftifc^n^ms 1 s 4 1 « 

:^T. ^SMl 8 1 6i:2o0^gc/jrKWl844Xt^l848i:©rai-Eg^?*b-C2-c> 

o;fc^m?&*i^^-7^*s^^$^^TV^5, flf, fj; - H jg ?g ^ j- fi , 8 
4 4^.0^1 8 4 8Ji{c:tt, ^«ttS 1 8 5 2 }SSi2B $ i^T v^ 5 . b v^ HJS ^ «: , 

^SfSi 8 1 i^-Qi>^ ^ m%'i^-r J iSL=i-um \ a 2 of±J^ig^i^fc^^' = T^■& 

❖ . 1 8 5 2 ttlTO-Cfe 5 , ^ LT 2 0 0|^®C^eS«- 1 844Rt;fl 848r4PET 

■T?i9 So 
[01681 

K. S.^iS^^ 

m«>^J*W^lfe3^S8»;: itttf. 0 7 t>©cD J: 5 *x ]^ iK ig 7' a -fe ;^ © ii 

■5^<i:;&s-C-#S. «?!lx.fi. {cmm.1 4 0 :^2(0^®t/j;S#7 3 5 ^jl^fS«v'- 

[01691 

@ "g"^ ^^ft-fb^S 7 4 0 J4 , Branson Model FS-90^ fflV->SC:i:;5ST?#-5o ^^b< 
FS-90^, 5 0%(DSig,JE:^5 0~6 0PSI. i^^5~10, R XJ^ T :y if ^ ^ 

K CO BS ih $ tT, , S v^{4^ v?^ -/u-^co:;k:^(D«A;dS6»Jh $tt-5o ^ 

[01701 

L. = — 5^ V X. -5 !7 -\r >- ^ — 3 ^ ^ ^ 

Jf' ^ Sr = -7^^- :/i/-t-S*jfeSr»«-r5o S JR *> S V% fi-g-^ , « to -g- i> -a: fti 3® ^ 

M-aaSl 9 O 2T-='— 7'w>-^/$^^TV^Sl7-Y•\'l 9 O l©»rS®^^UTV^5, ^JR 

1 9 0 2jcf4. -a-^Srffi 5 ^ t *ST'# So «^y^6<J/j:-*JS?^^tc J; tbtf . ^-y^^^y^f 
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lntengflDnaJAppicafonNoL PCT/US 63/62263 



FVRnmER IWORMATIOH CONTINUED FROW PCT/ISA/ 219 



This International Searching Authority found wultiple (groups of) 
inventions in this international application, as follows: 

1. claims: 1-76 

Dye sensitized solar cell niodule interconnected by a wire 



The prior Art W0G8/42674 describes the use of a tn re to 
electrically interconnect a pluarlity of 
photoelectrocheroical cells to form a module. 



The new features mentioned in claims 1-76 is the use of a 
polyester material as adhesive l£^yer for laminating first 
arKi second conductive layers and efitedding the wire at the 
same time* 



The objective problen is to use a polyester material as 
adhesive loyer for laminating first and second conductive 
layers and embedding the nn re at the same time. 



The special technical feature^ as defined in Rule 13(2) PCT, 
is the use of a polyester material as adhesive layer for 
laminating first and second conductive layers and embedding 
the wire at the same time. 



2* claims: 77-124 

. Method of scoring 



The prior Art WOeD/42674 describes the use of a wire to 
electrically interconnect a pluarlity of 
photoelectrochenrical cells to fona ^module. 



The n&i features mentioned in claims 77-124 is a method of 
scoring* corprising the steps of providing a coated polymer 
substrate and scoring the coating and part of the substrate 
using a heated stylus. 



The objective problem is the scoring of an electrically 
conductive layer on a polymer susbtrate. 



The special technical feature^ as defined in Rule 13(2) PCT, 
is a method of scoring, comprising the steps of providing a 
coated polymer substrate and scoring the coating and part of 
the substrate using a heated stylus. 
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3. Claims: 125-236 

Photovoltaic cell on a metal foil 



The prior Art WO08/42674 describes the use of a wire to 
electricalljr interconnect a pluarMty of 
photoelectrocheralcal cells to form a module. 



The nai features sientloned In claims 125-236 Is a method of 
fornring a photovoltaic cell on a metal foil. 



The ohjective problem Is providing a method of forming a 
photovoltaic cell on a metal foil. 



The special technical feature, as defined in Rule 13(2) PCT» 
Is a method of forming a photovoltaic cell on a metal foil. 



4. claims: 237-249 

Solar cell, comprising two transparent substrates 



The prior Art W008/42674 describes the use of a wire to 
electrically interconnect a pluarllty of 
photoelectrochemical cells to fonri a module. 



The new features mentioned in claims 237-249 Is a 
photovoltaic module capable of receiving electromagnetic 
radiation via two sictes« 



The objective problan Is to provide a photovoltaic module 
capable of receiving electrcmagnetic radiation via two 
sides. 



the special technicM feature, as defined in Rule: 13(2): PCT, 
is a photovoltaic module capable of receiving . 
electromagnetic radiation via two sides. 



5. claims: 259-289 



(75) 



JP 2005-516371 A 2005.6.2 



iMemationadAppOcationNoL PCDS 03 62263 
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Interconnection of H02 Particles 



The prior Art WO80/ 42674 describes the use of a wire to 
electrically interconnect a pluarlity of 
photoelectrochenrtcal cells to form a module. 



The new features mentioned in claims 258-289 is the use of a 
polymeric linking agent corarislng polyfn-butyl titanate) to 
interconnect Ti02 parti cles- 



The objective problem is the linking of Ti02 Particles with 
a polymeric linking agent comrising poly(n-butyl titanate). 



The special technical feature* as defined in Rule 13(2) PCT» 
is the use of a polymeric linking agent comrising 
poly(n-butyl titanate). 



6. claims: 298-297 

Method of ultrasonically dividing a subset of a plurality of 
photovoltaic cells into modules. 



The prior Art WO80/42674 describes the use of a wire to. 
electrically interconnect a pluarlity of 
photoelectrochenical cells to form a module. 



The new features Bientioned in claims 290-297 is a method of 
ultrasonically dividing a subset of a plurality of 
photovoltaic cells into one or more photovoltaic modules. 



The objective problem is to divide a subset of a plurality 
of photovoltaic cells into one or more photovoltaic modules 



The special technical feature* as defined in Rule 13(2) PCT» 
is a method of ultrasonically dividing a subset of a 
plurality of photovoltaic cells into one or more 
photovoltaic modules. 
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